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This report of Review Panel Activities, United States v. Olin Corporation 
Consent Decree, July 1, 1986-June 30, 1990, reflects significant progress 
in resolving a complex environmental problem. The first Report of Review 
Panel Activities covered the period Hay 31, 1983-June 30, 1986, during 
which the Review Panel was established, the remedial project was 
developed and approved, and the project implementation began. This 
Report covers the project through completion of the construction of the 
Remedial Action to ensure compliance with requirements of the Consent 
Decree. It also covers the results of the long-term monitoring program 
through the second year following completion of construction. 

The Review Panel was established in June 1983. It is comprised of 
representatives from the U.S. Environmental Protection Agency, 
U.S. Tennessee Valley Authority, U.S. Fish and Wildlife Service, 
Department of the Army, and State of Alabama, together with 
representatives from the town of Triana, Alabama, and Olin Corporation. 
Its success is attributable to the excellent cooperation of the members 
and the leadership of Howard D. Zeller, U.S. Environmental Protection 
4w=Y l 

Mr. Zeller was Chair during the four and one-half years from 
establishment of the Review Panel through &mpletion of construction of 
the remedial action. His strong environmental interest and dynamic 
leadership have established the framework that will ensure Fontinued 
progress in meeting the challenges of this unusual project. 

The Review Panel has clearly demonstrated that federal, local, and state 
governments and industry can work cooperatively to achieve significant 
environmental improvement. 

I am confident that future Review Panel reports will reflect continuing 
progress. 

Sincerely, 

Chair, Review Panel 

Printed on Recycled Paper 
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EXECUTIVE SUMMARY 

On May 31, 1983, U.S. District Court Judge Robert B. Propst entered, as 
part of an order settling litigation against Olin Corporation (Olin), a 
Consent Decree (CD) governing remedial action for DDT contamination of 
the Huntsville Spring Branch-Indian Creek (HSB-IC) system. The CD 
requires Olin to develop and implement a plan, consistent with the goals 
and objectives of the CD, to meet a performance standard of 5 parts per 
million (ppm) of DDT in fillets of channel catfish, largemouth bass, and 
smallmouth buffalo in specified reaches of the HSB-IC system. 

The CD established a Review Panel (RP) with voting members from the 
U.S. Environmental Protection Agency (EPA), U.S. Tennessee Valley 
Authority (TVA), U.S. Fish and Wildlife Service (USFWS), Department of 
the Army (DOA), and Alabama Department of Environmental Management (ADEM) 
and nonvoting participants from Olin Corporation and Triana, Alabama. 

Activities before July 1, 1986, reported in the first Report On the 
Remedial Action to Isolate DDT- from People and the Environment in the 
Huntsville Spring Branch-Indian Creek System Wheeler Reservoir, Alabama 
(July 19861, included approval by the RP of remedial action for Upper 
Reach A (URA), Huntsville Spring Branch mile (HSBH) 4.0-5.4; imple- 
mentation of this remedial action by Olin; studies and reports by Olin 
of fish, water, sediment, and sediment transport for RP use in establish- 
ing baseline conditions for evaluating the effectiveness of the remedy; 
and proposals by Olin for interim goals, substitute fish species, and a 
long-term monitoring program. 

This second report summarizes activities during the period July 1, 1986- 
June 30, 1990. 

In August 1986, Olin proposed a plan for remedial action in Lower Reach A 
(LRA), HSBM 4.0-2.4. A public information meeting was held in Triana on 
October 28, 1986, to inform the public of the status of construction in 

i 
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f----t URA and solicit public comments on Olin's proposal for LRA. No signi- 
ficant new issues were identified at the public meeting. Following 
extensive review by the RP and regulatory agencies, the Rp approved 
the Olin proposal on December 9, 1986. Olin began construction in 
LRA immediately following approval. 

- 

A closing ceremony at the project area on July 22, 1987, marked com- 
pletion of physical construction. The RP later inspected the project 
and notified Olin on October 14, 1987, that construction was officially 
accepted as complete. At the same time, the Rp directed Olin to identify 
a date for beginning the long-term monitoring program to.evaluate pro- 
gress in attaining the performance standard as required by the CD; Olin 
identified and the RP adopted January 1, 1988. Completion of remedial 
actions in URA and LRA effectively isolated in place approximately 93 
percent of the DDT in the HSB-IC system. 

On November 19, 1987, Howard Zeller resigned as Chair of the RP effective 

i---A December 31, 1987, and Lee DeHihns (Acting Regional Administrator, EPA 
Region IV) designated Anne L. Asbell, who had been serving as legal /---A 
counsel to the RP, as the new Chair effective January 1, 1988. 

During this second reporting period, the RP completed six decision 
documents addressing baseline conditions, substitute fish species, 
remedial action in LRA, remedial action in Reaches B and C, long- 
term monitoring, and quality assurance. 

CD requirements allow Olin 10 years, beginning January 1, 1988, to 
achieve the performance standard of 5 ppm of DDT in fillets of 
performance-standard fish (or substitute species, if adopted) in each 
of the designated reaches of the project area (Reaches A, B, and C). 

Olin began the long-term monitoring program in 1988 and submitted the 
first report (1988 monitoring results) on April 15, 1989 and the second 
report (1989 monitoring results) on April 15, 1990. Olin achieved the 

i--Y 1989 interim goals for total DDT concentrations in surface water at the 
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two locations in HSB (HSBH 4.85 and 2.41, but not at the two locations 

i in IC (ICM 4.6 and 0.38); however, concentrations at the two IC locations h 
were significantly lower than baseline concentrations. 

Olin achieved interim goals for all performance-standard fish in each 
reach in 1989. All 1989 DDT concentrations were much lower than interim 
goals. DDT concentrations in largemouth bass were lower than the per- 
formance standard in Reach A in 1989, in Reach B in 1988 and 1989, and 
in Reach C in 1988; however, Olin to date has not requested RP deter- 
mination of "attainment" for largemouth bass in any reach. 

On June 14, 1990, the RP accepted with modifications two recommendations 
by Olin regarding discontinuing the groundwater portions of the long-term 
monitoring program. The RP will develop a decision document on the 
approved changes before the next groundwater monitoring cycle. 

RP inspections on June 13, 1989, and June 13, 1990, did not identify 
any problems of structural integrity; the RP concluded that the site was 
in excellent condition. The RP will continue to inspect the remedy 
periodically to evaluate structural integrity, will evaluate long-term 
monitoring results to determine progress toward attaining the performance 
standard and compliance with CD provisions, will determine any modifi- 
cations to the remedy that may be required for compliance with CD pro- 
visions, and will determine when CD requirements have been satisfied. 

The CD specifically provides that all work must comply with all appli- 
cable federal, state, and local statutes, regulations, ordinances, and 
permits. Although the RP was not involved in administering or ensuring 
compliance with such environmental requirements or issuing permits, all 
RP activities were closely coordinated with activities of the regulatory 
and permitting agencies throughout the environmental review and permit- 
ting processes. Certifications, permits, and licenses were issued by 
USACE, USJ?WS, RA, TVA, and ADEH. 

All short-term goals identified in the first report for the period 

A--%. May 31, 1983, through June 30, 1986, were achieved. 
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SECOND REPORT ON THE REMEDIAL ACTION TO ISOLATE DDT 
FROM PEOPLE AND THE ENVIRONMENT IN THE HUNTSVILLE 

SPRING BRANCH-INDIAN CREEK SYSTEM 
WHEELER RESERVOIR, ALABAMA 

INTRODUCTION 

On Hay 31, 1983, the United States District Court for the Northern 
District of Alabama (Northeastern Division, the Honorable Robert B. 
Propst presiding) entered, as part of an overall order settling 
litigation between the United States of America, the state of Alabama, 
and four sets of private parties against the Olin Corporation (Olin), a 
Consent Decree (CD) that governs development and implementation of 
remedial action for DDT contamination in the Huntsville Spring 
Branch-Indian Creek (HSB-IC) system. A copy of the CD is included as 
appendix A to the first report. 1 A chronology of significant 
milestones from the approval of the CD through the end of the second 
reporting period (Hay 31, 1983, through June 30, 1990) is shown in 
appendix A of this second report. 

The CD requires Olin to develop and implement a remedial plan to meet a 
performance standard of 5 parts per million (ppm) of DDT* in fillets of 
channel catfish, largemouth bass, and smallmouth bu,ffalo in specified 
reaches of the HSB-IC system: 

1. Report on the Remedial Action to Isolate DDT From People and 
the Environment in The Huntsville Spring Branch-Indian Creek System 
Wheeler Reservoir, Alabama, Review Panel Activities (United States 
v. Olin Cornoration Consent Decree), May 31, 1983-June 30, 1986, 
Environmental Protection Agency, Region IV, Atlanta, Georgia, July 
1986. 

2. For purposes of the CD and as used in this report, DDT is defined I 
as l,l,l-trichloro-2, P-bis- (p-chlorophenyl) ethane, including its 
isomers, and the degradation products and metabolites DDD or TDE 
(l,l-dichloro-2,2-bis (p-chlorophenyl) ethane), and DDE 
(l,l-dichloro-2,2-bis (p-chlorophenyl) ethylene), and the isomers 
thereof. * 
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A--Huntsville Spring Branch mile (HSBM) 5.4-2.4, 
B--HSBH 2.4-0.0, and 
C--Indian Creek mile (ICM) 5.6-0.0. 

A map identifying these reaches is shown in figure.1. 

The purpose of the remedy, monitoring, and other actions that Olin is 
required to perform under the CD is to isolate DDT in the HSB-IC system 
from people and the environment and to minimize.transport of DDT out of 
the HSB-IC system to protect human health and the environment. The 

performance standard is to be achieved by a remedy consistent with the 
goals and objectives of the CD, which are summarized below: 

1. Isolate DDT from people and the environment; 
2. Minimize transport of DDT out of the HSB-IC system; 
3. Minimize adverse environmental'impacts of remedial actions; 
4. Mitigate effect of DDT on wildlife habitats in Wheeler National 

Wildlife Refuge M&JR); 
5. Minimize adverse effects on operations at Redstone Arsenal (RSA), 

.Wheeler Reservoir, and WE&JR; 
6. Avoid any increase in flooding, especially at the city of Huntsville 

and RSA, except those increases in water level that can reasonably be 
expected in connection with implementation of remedial action, 
provided Olin takes all reasonable steps to minimize or prevent such 
increases; and 

7. Minimize effect of loss of storage capacity for power generation, in 
accordance with the TVA Act. 

‘f-5 
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Review Panel 

The CD provided for federal oversight of the remedial activities by a 
Review Panel (RP), chaired by the U.S. Environmental Protection Agency 
(EPA) and consisting of representatives from EPA, U.S. Tennessee Valley 
Authority (TVA), U.S. Fish and Wildlife Service (USFWS), the Department 
of the Army (DOA), the state of Alabama Department of Environmental 
Management (ADEM), and nonvoting participants from Triana, Alabama 
(Triana), and Olin (appendix B contains more specific information about 
RP members). 

RP responsibilities include reviewing data and acting on proposals 
for the remedial action, interim goals, substitute species, long-term 
monitoring program, and other appropriate ma.tters to ensure imple- 
mentation of the CD. The RP is responsible for approving or disapproving 
any proposed remedies. If, during or following implementation of the 
remedy, the RP determines that modifications are necessary to meet the 
S-ppm performance standard established in the CD, the RP may require such 
modifications. i t / I 

The CD required that Olin submit an initial plan of proposed remedial 
action by June 1, 1984, and that the RP accept, reject, or designate a 
substitute remedy by September 1, 1984. Olin's proposed remedial action 
plan for Upper Reach A (URA, HSBH 4.0-5.6) was submitted to the RP on 
June 1, 1984. Figure 2 is a map of the plan for remedial action for 
URA. Following internal agency meetings, six RP meetings, and a public 
hearing during the period from June 1, 1984, through August 31, 1984, the 
RP accepted the Olin plan, with modifications, terms, and conditions, and 
issued its decision document"August 31, 1984. 

r 

Following August 31, 1984, Olin continued studies to establish baseline 
data and develop proposals for interim goals and substitute species. In 
addition, Olin developed detailed engineering plans and specifications, 
and the staffs of the agencies represented on the RP completed environ- 
mental reviews and permitting actions associated with implementation 



/- of the remedial action. The Nashville District, U.S. Army Corps of 
Engineers (USACE) and TVA permits for the remedial action were issued 
March 31, 1986, and the USE'WS permit was issued April 1, 1986. Con- 

struction began April 1, 1986. An official groundbreaking ceremony was 
held April 23, 1986. RP members and other employees of the agencies 
represented on the RP participated in the ceremony. 

In August 1983, the RP established a technical conanittee to meet before 
each RP meeting. This committee, chaired by EPA, includes members from 
the technical staffs of the agencies represented on the RP and the 
nonvoting RP participants (Olin and Triana). The purpose of the 
committee is to provide a forum for discussion of technical issues. The 
results of these discussions are reported to the full RP during its 
formal meetings. This committee has proven effective, and its role has 
been continued. 

Historic Background 

Wastewater discharged from a DDT manufacturing plant operated between 
.I947 and 1970 at Redstone Arsenal, Alabama, resulted in extensive DDT 
contamination in HSB and IC. The plant was operated under lease from RSA 
by Olin for most of this period. The most recent estimate of the extent 
of DDT contamination in stream sediments was 408.8 tons, of which at 
least 96 percent was between HSBM 2.4 and 5.4. 

Some fish and other wildlife in the vicinity became heavily contami- 
nated with DDT. Concentrations of DDT in fillets of fish collected 
from HSB and IC exceeded the 5.0-ppni guideline informally established 
by the U,S.'Food and Drug Administration (FDA, 1981). DDT content of 
channel catfish fillets frequently exceeded 100 ppm, while levels in 
other species were generally lower. Studies of sediment and DDT 
transport in the HSB-IC system showed that DDT was being transported 
downstream and thus becoming more widespread. 

.n 
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PURPOSE AND SCOPE 

The CD identifies three phases for the project: (1) construction of the 
remedial action, (2) long-term monitoring to demonstrate attainment of 
the performance standards, and (3) operation and maintenance of the 
remedy for an additional seven years of continued compliance. This 
report summarizes RP activities from July 1, 1986, through June 30, 1990, 
and contains background documents and references related to these 
actions. It reports completion of construction in URA that had started 
during the previous reporting period. It also reports the start and 
completion of the construction in Lower Reach A (LRA), HSBM 2.4-4.0. 
Construction was completed for both the URA and LRA in 1987. The 
long-term monitoring phase of documenting the effectiveness of the 
constructed remedies began January 1, 1988, and this report summarizes 
results of the first two years of that monitoring by Olin. 

The RP intends to issue future reports approximately every second year, 
consistent with receipt of results from the long-term monitoring pro- 
gram. Each report will summarize ongoing and completed activities of the 
RP during the period and will frame the agenda for subsequent reporting 
periods. 

The responsibilities of the agencies represented on the RP include 
certification, permitting, and licensing requirements for the remedial 
actions; therefore, these activities are identified and briefly discussed 
in this report. 

-5 



HIGHLIGHTS OF REVIEW PANEL ACTIVITIES 

n 
The RP met 12 times between July 1, 1986, and June 30, 1990. Before 
January 1, 1988, meetings were held quarterly or more frequently as 
needed. After January 1, 1988, meetings were scheduled semiannually 
(usually in June and December) in accordance with the minimum 
requirements of the CD. Meetings were held at RSA, WNWR, Triana, and 
Atlanta. Meetings were open to the public and were announced by press 
releases issued by EPA to local news media and to the Associated Press 
and United Press International wire services. 

The primary function of the RP is to ensure orderly and timely 
implementation of the CD provisions. During this reporting period, the 
RP provided guidance and decisions on four broad categories of actions on 
matters required by the CD or by earlier RP determinations: remedial 
actions, administrative actions, long-term monitoring, and related 
support activities. 

Remedial Actions f-----Y 

On August 3f, f984, the RP accepted, with modification, Olin's proposed 
remedial action for URA. The RP also required Olin to submit, by 
September 1, 1986, a proposal for remedial.action for LRA. 

Remedial Action In Uuper Reach A 

Following development of detailed engineering plans by Olin and 
completion of an environmental impact statement and issuance of necessary 
permits by'the regulatory agencies, Olin began construction in URA on 
April 1, 1986. Actions by the RP and regulatory agencies associated with 
development and approval of the remedial action in URA were documented in 
the first RP report. The RP actions during this second reporting period 
primarily involved oversight of continuing construction. Extended 
drought in the Tennessee Valley during 1986 and 1987 provided favorable 

. 
weather conditions for construction, and Olin's contractor made excellent 
progress. lo adverse environmental conditions associated with the 
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construction were experienced. Although the RR's decision document 
approving the remedial action in URA was issued during the previous 
reporting period, a copy is included in this report (appendix C) to 
ensure continuity within one report of all decision documents issued 
through June 30, 1990 (copies of the other decision documents are 
included in appendixes D-I). 

Remedial Action in Lower Reach A 

In its decision document dated August 31, 1984, the RP adopted, with 
modification, the Olin remedial plan for isolating DOT-contaminated 
sediments in URA and also required Olin to submit a remedial action 
proposal for LRA. Olin submitted a proposal on August 14, 1986, and 
concurrently applied to the appropriate regulatory agencies to begin 
the permit review and issuance process. 

The RP and supporting technical staff reviewed the Olin proposal and 
supporting data along with data from other sources. The consensus of the 
RR was that the remedial actions in progress in URA should be extended 

't into LRA to isolate the bulk of the DDT contamination in Reach A. Such 
.- action was determined to be consistent with the goals and objectives of 

the CD. 

A public meeting held October 28, 1986, in Triana, Alabama, provided 
information on progress on remedial action in URA and opportunity for 
public comment on the proposed remedial plan for LRA. More than 100 
people attended the meeting, and the record was held open for receipt of 
written comments until November 12, 1986. Evaluation of the comments 
received identified no significant new issues. 

The RP asked the regulatory agencies to determine if the proposal for LRA 
involved any substantive technical or environmental issues that needed to 
be addressed through permitting processes. The regulatory agencies did 
not identify any significant Issues. Final permits were issued by 
December 1986. The RP accepted and approved (appendix E) Olin's proposed 

I 
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-- remedial action in LRA on December 9, 1986. Olin began construction the 
same day. n 

The approved remedial action in LRA included bypassing and burying in 
place 71 of the 75.6 tons of DDT in that area, which is entirely within 
the boundaries of RSA and WNWR (figure 3). 

The remedial action consisted of constructing four diversion structures; 
excavating a new channel between HSBM 3,4 and 2.4;'filling three areas; 
constructing a diversion ditch around the fill areas; and excavating 
portions of the sediments from the channel. The construction area was 
entirely within the safety fan of one of the missile test ranges at RSA 
and within the normal fluctuation zone of Wheeler Reservoir. Therefore, 
construction was closely coordinated with operations of both the test 
range and the reservoir. Because of activities at the test range, much 
of the construction work was performed at night under lights. 

Completion of remedial action in both URA and LRA, effectively isolated 
in place approximately 93 percent of the DDT in the HSB-TC system. 
Table 1 summarizes the distribution of DDT within the HSB-IC system by 
reach and the DDT isolated by the remedial action. 

Completion of Construction 

A closing ceremony was held at the project site July 22, 1987, to mark 
completion of the construction of the remedial action. Representatives 
of each of the RP agencies represented on the RP, the town of Triana, and 
Olin participated. Following this ceremony, Olin requested the RP to 
inspect the project and accept it as completed before Olin released its 
contractor from the site. 

The RP Chair established an interagency inspection committee, composed of 
representatives of the agencies that had issued permits for the remedial 
action, to inspect the project to assure compliance with the permit 
conditions. The Chair also established an RP inspection committee 
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composed of technical staff from each agency represented on the RP to 
inspect the project and certify that it had been completed in accordance 
with the plans and specifications of the RP. 

The interagency inspection committee inspected the project August 3, 
1987, and submitted its findings to the RP, verifying compliance with 
all applicable permits. 

The RP inspection committee inspected the project August 27, 1987, and 
certified to the RP Chair on September 14, 1987 (appendix .J) that the 
project was complete subject to certain conditions: 

. . . the as-built Remedial Actions for the Upper Reach A and 
Lower Reach A meet or exceed the requirements of the design 
plans and specifications initially approved by the Review 
Panel. Furthermore, with Olin's commitments for the 
completion of final project redress, as needed, and the 
establishment of vegetative cover in conjunction with the 
planned regulatory agencies* follow-up inspections, it is 
concluded that Remedial Action construction is completed with 
respect to further actions required by the Review Panel. 

'; ~ 
Based on these findings, the RP Chair notiiied Olin by letter dated 
October, 14, 1987 (appendix J), that the RP accepted the remedial action 
as complete. Figures 4 and 5 are aerial photographs showing Reach A 
before and after construction of the remedial action.,. Photographs of 
construction activities are shown in figures 6-8. 

In the same letter, the RP Chair requested Olin to designate a date for 
beginning the long-term monitoring program for evaluating progress in 
attaining the performance standard as described.in the CD. Olin proposed 
and the RP accepted January 1, 1988, as the date for beginning the 
long-term monitoring program. 

Administrative Actions 

During this reporting period, the RP completed several actions associated 
with administration of the CD requirements following completion of 
construction. These actions included completing five decision documents 

i 
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-- I (appendixes 0, F-I) in addition to those associated with construction of 
the remedial action in Reach A (appendixes C and E). 

Baseline Data, Substitute Species, 
and Interim Goals for Fish and Water 

The RP considered the information submitted by Olin, recommendations 
from the technical committee, and the objectives of the joint technical 
proposal in establishing acceptable baseline conditions for sediment, 
water and fish; acceptable substitute fish; and interim goals (appendixes 
D and G). Table 1 summarizes baseline conditions for DDT concentrations 
in sediment. Table 2 summarizes baseline conditions for DDT concentra- 
tions in water along with interim goals fpr DDT in water. Table 3 
summarizes baseline conditions for DDT concentrations in the fillets of 
performance-standard fish species and designated-substitute fish species, 
along with the interim goals for each species. Table 3 also sho'ws for 
each fish species the range of age classes that the RP designated to 
reduce variability and sample-processing problems. The average DDT 

.-+---a, concentration in the fillets of fish in these designated age classes were 
similar to the overall average for alS age classes of a specific species; f--3 
however, the selected age classes had lower variance in average DDT 
concentrations. 

Report on DDT in Reach B and Reach C 
of the Huntsville Spring Branch- 
Indian Creek System 

The technical committee and the RR, after reviewing the extensive data 
in the Olin report on DDT in Reaches B and C, concurred (appendix F) 
with Olin's conclusion that no remedial action was necessary in those 
two reaches at that time. The RR's decision did not preclude requiring 
such action in the future if results of the long-term monitoring program 
indicate remedial actions in Reach A are not sufficient to achieve the CD 
performance standards. 

Table 1 shows sediments in Reaches B and C contained relatively small 
amounts of DDT compared to the quantity of DDT in Reach A, which was 

. . 
,f---+i 
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already undergoing remedial action work. Furthermore, the sedimentation 
history of these two reaches shows that they are areas of deposition, 
not scouring. Following completion of remedial action in Reach A, the 
sediments in Reaches B and C would be covered by clean sediments from 
upstream and isolated from the aquatic environment. Thus, direct expo- 
sure of fish to DOT-containing sediments in these two reaches should 
diminish over time. 

LonR-Term Monitoring ProPram for the Remedial 
Action in the Huntsville Spring Branch- 
Indian Creek System 

In August 1987, Olin submitted and the RP approved a revised long-term 
monitoring program that includes detailed requirements relating to the 
type, frequency, and location of specific parameters to be monitored 
and the quality assurance and reporting requirements to be followed 
(appendix H). It called for the program to begin when the RP determined 
that construction in Reach A had been completed. It required that 
reports of the monitoring program be submitted to the RF by March 1 of 
the year following the monitoring period; however, the RP later modified " b r 
the reporting date to be April 15 of the year following the monitoring 
.period (appendix H) to ensure that all data for each monitoring period 
could be included. Tables 4 and 5 summarize the monitoring program and 
the quality assurance program. 

Duality Assurance and Fish Sample Size 

The RP requested representatives of Olin and the EPA Environmental 
Services Division Laboratory in Athens, Georgia, which serves as the 
referee laboratory for the quality assurance program, to develop jointly 
a proposal for verifying the quality assurance results of the monitoring 
program. Olin submitted to the RP the joint recommendation to include in 
monitoring reports a data verification statement that incorporates an 
independent review of the interlaboratory quality assurance data by the 
EPA referee laboratory. The proposal also included revising the minimum 
sample size (increasing the number) for fish (table 6) to provide a 
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higher degree of statistical confidence in the DDT concentrations in n ! 
fish. The RP technical committee and the RP concurred (appendix I) that 
these recommendations be accepted. The enhanced quality assurance 
program also provides for EPA periodically to observe and verify Olin's 
field collection and sample preparation activities. These enhancements 
are to be incorporated into Olin's next Long-term monitoring report. 

Change In Review Panel Chair 

On November 19, 1987, Howard Zeller resigned as Chair of the RP, effec- 
tive December 31, 1987, and committed to prepare a summary report 'of 
,the accomplishments of the RP from its inception through the completion 
of construction. On November 19, 1987, Lee DeHihns, Acting Regional 
Administrator, EPA Region IV, designated Anne L. Asbell, who had been 
serving as legal counsel to the RP, as the new Chair. Copies of 
these documents are included in appendix K. On January 1, 1988, 
Anne L. Asbell, EPA, became Chair of the RP. 

Ms. Asbell's first. action w&s to request continuation of both the tech- 
nical committee and the inspection dommittee. The technical committee 
was charged to continue technical review of documents submitted by Olin 
and to make recommendations to the RP on technical matters. The inspec- 
tion committee was charged to inspect the remedial action periodically 
and report the results to the RP with recommendations for action. 

Long-Term Monitoring 

The long-term monitoring program was approved by the RP December 3, 
1987. In accordance with the CD requirements, Olin has 10 years 
beginning January 1, 1988, to achieve the performance standard of 5 ppm 
'of DDT in the fillets of the three performance-standard fish (or the 
substitute species, if adopted) in each of the designated reaches 
(Reaches A, 8, and C) of the project area. 

,,- \ 
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Monitoring Results 

Olin began the monitoring program in 1988 and on April 5, 1989, submitted 
to the RP the first long-term monitoring report, which included the 1988 
monitoring results. In April 1990, Olin submitted to the RP the second 
monitoring report, which included the 1989 monitoring results. The 
quality assurance results for all analyses were reviewed and determined 
to be acceptable for all media. The baseline conditions and the 

monitoring results for years 1988 and 1989 for surface water and fish 
fillets are summarized in tables 7 and 8, respectively. 

As shown in table 7, Olin achieved the 1989 interim goals in surface 
water at the two applicable locations in HSB (HSBH 4.85 and 2.41, but did 
not achieve the goals at the two applicable locations in IC (ICM 4.6 and 
0.38). However, DDT concentrations in water at the two IC locations were 
significantly lower than the baseline concentrations. 

Table 8 shows that Olin achieved the interim goals for all perform- 
ance-standard fish in each reach in 1989. DDT concentrations in 
largemouth bass were lower than the performance standard in Reach A 

x-- in 1989, in Reach B in 1988 and 1989, and in Reach C in 1988. However, 
Olin has not officially requested the RP to make a determination of 
"attainment" with respect to largemouth bass in any of the reaches. 

The increase in average DDT concentration in the largemouth bass in 
Reach C in 1989 is the result of three fish (out of a total of 26 fish 
analyzed) having DDT concentrations outside the range of the DDT 
concentrations observed during the baseline surveys. The RP has 
requested Olin to review the results for largemouth bass in Reach C and 
submit a proposal for handling extreme values in the review of data so 
that an agreed-upon procedure will be in place before receipt of the 1990 
monitoring results. 

In the April 1990 monitoring report, Olin submitted two reconunendations 
relating to discontinuation of the groundwater monitoring portions of the 

. 
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/- \ long-term monitoring program. The first recommendation relates to the 

groundwater monitoring requirements specified in the CD, that were 
originally referred to as the "joint technical proposal requirements" but 
that are now more commonly referred to as the "far-field" groundwater 
monitoring requirements. The RP determined that these requirements had 
been satisfied and concurred with Olin's recommendation to discontinue 
the "far field" groundwater monitoring program. 

The second recommendation relates to groundwater monitoring in the 
immediate vicinity of the filled channel in URA. The W's approval of 
the remedial action for URA required Olin to monitor groundwater 
conditions in the immediate vicinity of the filled channel to determine 
if DDT were migrating from the filled channel into the adjacent shallow 
groundwater. To implement this requirement, 37 "filled-channel" or 
"near-field" wells were installed along five transects across the filled 
channel in URA. The long-term monitoring program specifies that these 
wells be monitored in years 2, 4, 8, and 10 following completion of 
construction and then again during the last year before termination of 
the CD. 

The "near-field" groundwater monitoring indicates that DDT concentrations 
along the filled channel are low and decreasing (average total DDT was 
0,13 pg/l or ppb in 1988 and 0.07 vg/l in 1989). Based on these 
results, the low solubilfty of DDT in water, and the strong tendency of 
DDT to attach to clay particles, Olin concluded that the potential for 
future groundwater contamination was very remote and recormnended 
discontinuation of the "near field" monitoring requirements. The RP, not 
wanting to eliminate all future groundwater monitoring provisions at this 
stage of the monitoring program, concurred with a recommendation from the 
technical committee to eliminate the groundwater monitoring requirements 
in years 4 and 8 subject to Olin's agreement to conduct the groundwater 
monitoring of the "near-field" wells in year 10 or in the year following 
attainment of compliance with the performance standard in all reaches, 
whichever comes first, and to monitor these wells during the year before 
termination of the CD. Olin concurred with these modifications. 

7-Y * \ 
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The RP's actions relating to both the "far-field" and the "near-field" 
groundwater monitoring programs were approved at the June 14, 1990, 
RP meeting. The RF' will develop a decision document formalizing these 
a$provals before the start of the next groundwater monitoring cycle. 

Site Inspections 

The RF+ inspection committee inspected the site on June 13, 1989, and 
June 13, 1990. Both the inspections were conducted jointly with the 

RP technical committee and the RP. The inspections did not identify any 
structural problems associated with the integrity of the remedial 
action. The inspection committee concluded that the site was generally 
in excellent condition. Copies of the.inspection committee's reports to 
the RP are included in appendix L. 

Related Supporting Activities 

-- 

The CD specifically requires Olin to obtain all necessary permits and 
perform all work in accordance with all applicable federal, state, and 
local statutes, regulations, ordinances, and permits. The agencies 
represented on the RP were responsible for administering most of the 
applicable federal and state environmental approvals required for 
implementing the remedial action. Although the RP responsibilities 
did not include administering or enforcing compliance with environmental 
requirements or issuing specific permits, it was important that RP 
activities be closely coordinated with activities of the permitting 
agencies throughout the environmental review and permitting processes. 

Environmental Assessment 

various permits or approvals from several federal agencies and the ADEM 
were required before the remedial action plan for URA submitted by Olin 
and approved by the RP could be implemented. The remedial action was 
subject to the requirements of each agency's regulations for permitting 
and licensing and their requirements under the National Environmental 
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:-, Policy Act (NEPA). Nashville District USACE determined that an 
environmental impact statement (EIS) was required for,the remedial action 
inURA. EPA, TVA, and USFWS participated in the preparation of this EfS 
as cooperating agencies. ADEN and RSA also had active roles in the 
environmental review process. The final EIS for the remedial action in 
URA was issued.in February X986. 

Olin submitted its proposed remedial action in LRA to the RP in August 
1986 and to the regulatory agencies in September 1986. Each regulatory 
agency assessed the environmental impacts of the proposal within the 
context of its own agency regulations for implementing NEPA. Following 
the period for public review and comment, the individual agencies 
determined that the proposed action in LRA was a continuation of the 
action implemented under the EIS for remedial action in URA. In November 
and December 1986 the individual agencies issued their respective records 
of decision and permits with appropriate conditions. 

:-, The RP monitored progress on the environmental review and permitting 
activities and assisted the permitting agencies and Olin in timely 
completion of the process. 
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Certifications, Permits. and Licenses 

Olin's remedial action plans for both 
certifications, permits, and licenses 

Agency 

Alabama Department Section 401(a) certification 
of Environmental Management under the Clean Water Act 

Department of Army 

URA'and LRA required 
from the following agencies: 

Action Required 

Corps of Engineers, Nashville District Section 10 permit under 
the Rivers and Harbors Act 

Section 404 permit under ' 
the Clean Water Act 

Redstone Arsenal Licenses for Olin facilities 
and activities within 
Redstone Arsenal boundary 

U.S. Fish and Wildlife Service 

.", 
Tennessee Valley Authority 

Right-of-way easement for 
Olin activities. Service 
within boundary Wheeler 
Nations1 Wildlife Refuge 

Section 26a permit under 
Tennessee Valley Authority 
Act 

Olin made timely application and provided information to each agency to 
satisfy its regulations and permit issuance process. Special terms and 
conditions incorporated in the individual permits were coordinated among 
the agencies and the RP to maintain continuity and avoid conflict among 
the requirements of these permits and the CD. 



- SHORT-TERM GOALS 

The RR achieved all of the short-term goals identified in its first 
report. Other short-term goals have now been identified and will be 
addressed during the next reporting period. 

Short-Term Goals Achieved 

The RF' report for the period May 31, 1983, through June 30, 1986, 
identified seven short-term goals for the RR: 
1. Continue monitoring construction activities and schedules 

for remedial action in URA. 
2. Identify and implement remedial actions for LRA. 
3. Establish baseline data for evaluating the effectiveness of 

remedial actions. 
4. Establish interim goals to monitor progress towards achieving the 

CD requirements of 5 ppm in the performance-standard fish species. 
5. Establish substitute fish species to be used in the absence or 

unavailability of performance-standard fish species. 
6. Establish a long-range monitoring program to monitor the effec- 

tiveness of the remedial actions following completion of 
construction. 

7. Sdentify remedial action needs in Reaches B and C. 

With completion of six decision documents and completion of construction 
for the remedial actions in both URA and LRA, all of these goals were 
achieved. 

Short-Term Goals to be Achieved 

On June 30, 1990, the RP identified the following short-term goals to be 
addressed during the next reporting period: 

1. Document the RP's approval at its June 14, 1990, meeting of a modi- 
fication to the long-term monitoring program to discontinue the 
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"far-field" groundwater monitoring requirements and to modify the 
"near-field" groundwater monitoring requirements. 

2. Adopt a procedure for handling **extreme values" in monitoring data 
for use in reviewing and interpreting the results of the long-term 
monitoring program. 

3. Continue inspecting the remedial action site periodically to confirm 
its continued structural integrity andStake necessary actions if 
structural integrity issues should be detected. 

. 



‘-. LONG-TERM ACTIVITIES 

The RP will continue to monitor Olin's progress toward attaining the 
performance standard until the requirements of the CD are satisfied. 
These oversight activities will include periodically inspecting the 
remedial action area to evaluate its structural integrity, evaluating 
the Long-term monitoring program results to determine progress toward 
attaining the performance standard and complying with the CD provisions, 
and if required, determining any modifications to the remedy that may be 
required for compliance with provisions of the CD. Following procedures 
established in the CD,.the RR will determine when the requirements of 
the CD have been satisfied. 

The CD specifies the time for compliance with the performance standard 
and the requirements for termination of the CD. Specifically, Olin shaL1 

attain the performance standard of 5 ppm DDT in fillets of specified fish 
species in Reaches A, B, and C, within 10 years after completion of the 
construction and implementation of the remedy. Olin shall be deemed to 
"attain the performance standard'* when the average DDT concentration in 
fillets of the three performance-standard species (or substitute species) 
is 5 ppm in Reaches A, B, and C of the HSB-IC system for one year. 

f---Y 

After attaining the performance standard, Olin shall demonstrate 
'*continued attainment of the performance standard," which will occur when 
the average DDT concentration in fillets of each of the three fish 
species is 5 ppm for three consecutive years (including the year of 
attainment) in Reaches A, B, or C of the HSB-IC system. 

The standard for termination of the CD requires that Olin (1) demonstrate 
to the RP continued attainment of the performance standard; and (2) 
demonstrate to the reasonable satisfaction of the RR that the remedial 
action implemented pursuant to the CD has provided, is providing, and 
will continue to provide achievement of the performance standard. After 
"achievement of continued attainment*' Olin shall operate or maintain the 
remedies for a period of sevem additional years. 

-2o- 



At the conclusion of the l-year period, 
if Olin is in compliance with the 

provisions of the CD and the performance standard, Olin shall be deemed 

to have completely fulfilled all of its obligations, and the CD shall 
terminate. 
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Figure 2. Upper Reach A ( HSBM 4.0 - 5.5 1 remedial action plan. 

-24- 

P’ - 
1 I 

P f 





NONTH STAGING AREA 

REDSTON 
ARSENAL 

i 
EXIST. FILL CHANNEL 

NEW 60’ CHANNEL 

DIVERSION DITCH 
;ss 

‘\ MvERsloN STRUCTURE No.4 
, '-a EXISt. LEVEE r\ 

PHASE I PRO&CT 
REYtDlAl. ACTION PLAN 

/ bvmsoa SI 
( EXlSt DRAlNALOt DOTCM \ EXIST WNTSWLLL SPWNO 9RAMCM 

FEET 

-- - -- .--. - 

\ 
‘PROJECT eDuNoAm FENCE Foci 

:RUCTUW NO.6 PHASE 2 REMEOlAL ACTION PLAN 

. L I  I .  
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Dredging of stream channeL adjacent to fill area 1, 
Lower Reach A 

DisposaL of channel dredge material 
i.n fil.1 area 2, Lower Reach A 

Figure 6. Construction photographs 



Excavation of new bypass chatmeL, 
to fill area 1, Lower Reach A 

‘Tnstallation of fabric and crushed cock 
in fill area 1, Lower Reach A 

Figure 7. Photographs during construction 
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View from overlook showing dredged channel 
and fill area 1 at time of completion 
of construction ceremony, July 22, 1987 

Left to right: John Oertling, Olin; Paul Hancock, RSA; 
Colonel James Hall, RSA; Beven Brown, TVA; Prank Eakin, Oljn 

Figure 8. Photographs during construction 
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Table 1. Distribution of DDT in Sediments and Isolation of DDT 
by Remedial Action in Reach A 

DDT in sediment 
DDT isolated by 
remedial action 

Quantity Percentage Quantity Percent 
Reach Location (tons) of total (tons) of total 

A Upper Reach A 
Channel 
Overbank 
Ponded 

Subtotal Upper Reach A 

Lower Reach A 
Channel 
Overbank 

Subtotal Lower Reach A 

Subtotal Reach A 

B Channel 
Overbank 
Ponded 

Subtotal Reach B 

C Channel 
Overbank 
Ponded 

Subtotal Reach C 

Total HSB-IC system 408.8 100.0 379.0 92.7 

Summary HSB-IC 
Channel 
Overbank 
Ponded 

374.5 
30.6 

3.7 

Total HSB-IC system 408.8 

286.0 
29.0 

2.9 

317.9 

74.7 
0.9 

75.6 

393.5 

7.2 
0.7 
0.3 

a.2 

6.6 
CO.1 

0.5 

7.1 

70.0 
7.1 
0.7 

286.0 
20.8 

1.2 

77.8 308.0 

la.3 
02 ---A 

71.0 

la.5 71.0 

96.3 379 .o 92.7 

1.8 
0.2 

<0.1 -- 

2.0 0 

1.6 
<O.l 

0.1 - 

1.7 0 

91.6 357.0 87.4 
7.5 20.8 5.1 
0.9 1.2 0.2 

100.0 379.0 92.7 

70.0 
5.1 

0.2 

75.3 

17.4 

17.4 

0 

0 

, 
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Table 2. Baseline and Interim Goals for DDT Concentrations 
in Surface Water 

Reach 
Stream 
mile 

Baseline Interim goal, a 
concentration years 2-10 

Location (ppb) (ppb) 

Background 
HSBM 9.75 HSB at Martin Road 0.77 NAb 

ICM 8.2 IC at Martin Road '0.60 NA 

Reach A HSBM 5.0c HSB at boat landing 3.4 0.0 
HSBM 4.0 HSB at mile 4.0 12.0 NA 

Reaches A 
and B 
boundary HSBM 2.4 HSB at Dodd Road 13.0 1.5 

Reach C ICM 4.6 IC at Centerline Rd 4.3 0.25 
ICM 0.38 IC at Triana 1.7 0.10 

a. Interim goals are net total DDT concentration above background 
concentrations observed at HSBM 9.75 and ICM 8.2. 

b. Not applicable. 

C. Original HSBM 5.0 was covered by the remedial action. This station 
was relocated at the gaging station in the salient cut. 
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Table 3. Baseline and Interim Goals for DDT Concentrations 
in Performance Standard and Substitute Fish Species 

Interim goals, DDTb 
in fish flesh (l&g) 

Reach Speciesa 
Age class Baselineb Year Year Year Year Year 

range C&g) 2 4 6 8 10 

Channel catfish II-IV 95 77 59 41 23 5 
35 29 23 17 11 5 Brown bullhead II-IV 

Smallmouth buffalo III-VI 140 110 86 59 32 5 
Bigmouth buffalo III-VI 93 77 59 41 23 5 

Largemouth bass II-V 7.1 6.7 6.3 5.8 5.4 5 
Bluegill II-V 6.4 6.1 5.8 5.5 5.2 5 

Channel catfish II-IV 69 56 44 31 18 5 
Brown bullhead II-IV 39 32 25 19 12 5 

Smallmouth buffalo III-VI 180 150 110 75 40 5 
Bigmouth buffalo III-VI 64 52 40 28 14 5 

Largemouth bass II-V 37 31 24 18 11 5 
Bluegill II-V 7.9 7.3 6.7 6.2 5.6 5 

Channel catfish II-IV 66 54 42 29 17 5 
Brown bullhead II-IV 58 48 38 27 16 5 

Smallmouth buffalo III-VI 110 89 68 47 26 5 
Bigmouth buffalo III-VI 30 25 20 15 10 5 

Largemouth bass II-V 8.2 7.4 6.8 6.2 5.6 
Bluegill II-V 6.4 6.1 5.8 5.6 5.2 

5 
5 

a. Performance standard fish are shown in upper case and substitute 
species are shown in lower case. 

b. Micrograms per gram tug/g) is equivalent to parts per million 
(ppm) . 

-33- 



Table 4. Long-Range Monitoring Program Summary 

Year 
Calendar Monitoringa Monitoring activity Frequency 

1989 2 Fish collection Once 
Water collection Twice 
Groundwater (technical proposal) collection Twice 
Groundwater (filled channel) collection Twice ' 

1991 4 Fish collection Once 
Water collection Twice 
Groundwater (filled channel) collection Once 

1993 

1995 

6 Fish collection Once 
Water collection Twice 

8 Fish collection Once /*c"a 
Water collection Twice 
Groundwater (filled channel) collection Once 

1997 10 Fish collection Once 
Water collection Twice 
Groundwater (filled channel) collection Once 

1998 11 Fish collection Once 

1999 12 

2005 18 

Fish collection Once 

Fish collection Once 
Water collection Once 
Groundwater (filled channel) collection Once 

a. Year after completion and implementation of remedial action. 
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Table 5. Long-Term Monitoring Program Quality Assurance Program Summary 
1 

Laboratories 
- Primary--Olin Corporation, Charleston, Tennessee 
- Secondary--American Analytical Laboratories, Cleveland, Tennessee 
- Referee --EPA, Environmental Services Division Laboratory, 

Athens, Georgia 

Analytical procedures--Huntsville Analytical Procedures Manual: same 
as used previously 

Sample handling procedures--Huntsville Analytical Procedures Manual: 
same as used previously 

Intralaboratory quality control 

- Standard reference material--one each day per medium 

- Duplicates ('10%) 

- Spikes (5%) 

- Surrogate (100%) 

- Control charts 

Interlaboratory QC 

- Split samples--10% to secondary laboratory, 5% to referee 
laboratory 

- Sample blinding 

Quality assurance-quality control criteria 

- Use control limits developed previously 

- Update control limits as work progresses 
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Table 6. Minimum Performance-Standard Fish Sample Size by Reach 
and Recommended Sample Size for Each Reacha 

Statistical minimum sample 
Performance-standard size by reach Recommended 

fish A B C sakple size s 

Channel catfisha 25 17 16 25 

Smallmouth buffalob 10 11 7 12 

Largemouth bassb 11 5 10 12 

a, Consent Decree originally specified a minimum sample size of 6 fish 
of each species from each reach. 

f--l 
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Table 7. Summary of 1988 and 1989 DDT Concentrations in Surface Water, 
Baseline Concentrations, and 1989 (Year 11 Interim Goals 

DDT concentrations (vg/l)' 
in surface water (unfiltered) 

Stream 
mile Baseline 1988 1989 

Interim 
goal 
(1989) 

HSBM 9.75 0.77 O.Ob o.ob NAc 
(Background) 

HSBM 5.0d 3.4 NA 

HSBM 4.85e O.Ob O.Ob 0.0 

HSBM 4.0f 12 

HSBM 3.9 0*35 0.05 NA 
i 

HSBM 2.4 13 1.23 0.67 1.5 

ICM 4.6 4.3 1.51 1.05 0.25 

ICM 0.38 1.7 0.54 0.10 

ICM 8.2 
(Background) 

0.60 O.Ob 0.0 b NA 

a. Micrograms per liter (vg/l) is equivalent to parts per billion 
(ppb). 

b. Practical quantitation limit for DDT in water is 0.1 pg/l 
(0.0 pg/l used for calculations). 

:. 
Not applicable. 
HSBM 5.0 (baseline) was located in the filled channel. 

e. HSBM 4.85 is located in salient cut. 
f. HSBM 4.0 was located in the filled channel. 



Table 8. Summary of 1988 and 1989 DDT Concentrations in Fish Fillets, 
Baseline Concentrations, and 1989 (Year 2) Interim Goals 

DDT concentration (ppm) in fillet 
Performance-standarda 

species Reachb 
Interim goal 

Baseline 1988 1989 (Year 2) 

Channel catfish A 

B 

C 

Largemouth bass A 7.1 5.6 4.9 

B 37 5.0 2.2 

C 8.2 2.7 6.4 

Smallmouth buffalo A 

B 

C 

9s 33 . 

69 4s 

66 36 

140 RF= 

180 82 

110 8 

4s 

4s 

42 

31 110 

5s 150 

so 89 

77 

56 

54 

6.7 

31 

7.4 .f-% 

a. Performance standard is S ppm DDT in fillet. 
b. Reach A--HSBM 5.4 to 2.4; Reach B--HSBM 2.4 to 0.0; Reach C--1CM 5.6 

to 0.0. 
C. Ro fish collected. 
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APPENDIX A 

CHRONOLOGY OF MILESTONES 

NOTE: For continuity, this appendix incorporates the chronology 
of significant milestones for the period May 31, 1983, through 
June 30, 1986, as reflected in the report for that period, 
followed by the chronology of significant milestones for the 
period July 1, 1986, through June 30, 1990. 



CHRONOLOGY OF MILESTONES 

For the period May 31, 1983, through June 30, 1986 

May 31, 1983 

June 14, 1983 

January 26, 1984 

June 1, 1984 Olin submitted to RP remedial action plan . 

July 14, 1984 Public hearing held at Triana, Alabama, to receive 
public comments on Olin's proposed,remedial action 
plan. 

August 31, 1984 

January 2, 1985 

February 5, 1985 

July 1, 1985 

July 1, 1985 

July 1, 1985 

July 17, 1985 

August 1, 1985 

August 1, 1985 

December 2, 1985 

January 15, 1986 

Court approved CD. 

RR established; held first meeting. 

RB adopted operating procedures. 

RP issued first decision document approving Olin's 
remedial action plan, with modifications. 

USACE Nashville District initiated EIS public scoping 
process. 

Olin submitted draft permit applications to RP 
and permitting agencies. 

Olin submitted final engineering drawings and 
specifications and environmental analysis report. 

Olin submitted permit applications to USACE Nashville 
District, TVA, and USFWS. 

Olin submitted report on field and laboratory 
investigations of the Huntsville Spring Branch-Indian 
Creek (HSB-IC) system. 

USACE Nashville District issued notice of availability 
of draft EIS for permitting actions. 

Olin submitted remedial action alternatives report 
for Lower Reach A (LRA). 

Olin submitted interim goals report. 

Department of Army (DOA) issued license to Olin for 
remedial action construction activities on Redstone 
Arsenal property. 

Olin submitted revised permit applications and detailed 
engineering plans to RR, USACE Nashville District, TVA, 
and USFWS. 

i 
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CHRONOLOGY OF MILESTONES (Continued) 

For the period May 31, 1983, through June 30, 1986 

January 28, 1986 

February 21, 1986 Final EIS issued by WSACE Nashville District. 

March 1. 1986 Olin submitted special reports: baseline data for 
water and fish; substitute fish species; long-term 
data acquisition program (revised); and interim 
goals. 

March 24, 1986 

March 25, 1986 

March 31, 1986 

April 1, 1986 

April 1, 1986 

April 23, 1986 

USFWS issued limited authorization to begin site 
preparation and mobilization within the boundaries 
of the Wheeler National Wildlife Refuge (WNWR). 

Close of public comment period on final EIS. 

Alabama Department of Environmental Management (ADEM) 
issued certification, 

Applicable permits issued to Olin. 

USFWS issued permit. 

Construction began in Upper Reach A (URA). 

Groundbreaking ceremony for URA. 
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CHRONOLOGY OF MILESTONES 

For the period July 1, 1986, through June 30, 1990 

July 2-8, 1986 

July 16, 1986 

September 15, 1986 

October 1, 1986 

October 2, 1986 

October 4, 1986 

October 21, 1986 

October 28, 1986 

October 28, 1986 

November 18, 1986 

November 21, 1986 

November 28, 1986 

December 1, 1986 

December 9, 1986 RP issued decision document 3, remedial action plan 
to isolate DDT in LRA of HSB. 

December 9, 1986 Full construction began for remedial action in LRA. 

I 
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RP approved, and regulatory agencies modified, 
permits for relocation of the northern diversion 
ditch in URA. 

HSB diverted to a new channel in URA (salient 
cut opened June 11, 1986, and oxbow cut opened 
July 16, 1986). 

Olin submitted preliminary applications for 
applicable permits for LRA. 

USACE issued public notice of remedial action 
proposal for LRA. 

Olin, with RP concurrence, committed to start 
construction of remedial action in LRA beginning 
December 1, 1986. 

EPA Region IV, on behalf of RP, issued notice of 
public meeting for proposed remedial action in LRA. 

Olin issued preliminary engineering drawings for 
proposed remedial action in LRA, highlighting areas 
where construction activities were proposed prior 
to December 1. 

RP held public information meeting at Triana 
concerning proposed remedial action in LRA. 

RP issued decision document 2, baseline data, 
substitution species, and interim goals for fish 
and water. 

ADEM issued 401(a) certification for remedial action 
inLRA. 

USFWS issued permit for LRA. 

USACE and TVA issued permits for LRA. 

Construction mobilization began for remedial action 
in LRA. 



CHRONOLOGY OF MILESTONES (Continued) 

For the period July 1, 1986, through June 30, 1990 f-y : 

January 18, 1987 

February 16, 1987 

March 18, 1987 

April 16, 1987 

May 20, 1987 

May 20, 1987 

July 22, 1987 

July 22, 1987 

August 3, 1987 

August 19, 1987 

August 27, 1987 

September 14, 1987 

October 14, 1987 

Construction of diversion structure No. 4 in LRA 
completed to elevation 558. 

Mechanical excavation of bottom sediments between 
HSBM 3.4 and 4.0 in LRA completed. 

HSB diverted to new channel in LRA. 

RP issued decision document 4, report on DDT in 
Reaches B and C of HSB-IC system. 

Revised plan submitted to RP for demobilization 
following completion of construction in URA 
and LRA. 

Eight-foot alligator captured in LRA and relocated 
with USFWS assistance. 

Major construction activities completed; ceremony 
held at remedial action site. 

RP issued decision document 5, substitute species 
for largemouth bass. 

Interagency committee of regulatory agencies jointly' 
inspected URA and LRA. 

USACE, Nashville District, issued report of inter- 
agency committee inspection conducted August 3, 
1987; no major deficiencies of permit conditions 
identified. 

RP inspection committee (including representatives 
of all RP agencies) conducted acceptance inspection 
of URA and LRA, 

RP inspection committee issued report of August 27 
inspection to RP Chair certifying that the "as 
built" remedial action for URA and LRA meets or 
exceeds requirements of the decision documents 1 
and 3, plans and specifications approved by the RP. 

RP Chair transmitted to Olin his concurrence with 
the interagency regulatory inspection committee and 
the RP inspection cosunittee certification; requested 
Olin to submit for approval a proposed date for 
completion of construction and start of long-term 
monitoring program. 

/ 
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CHRONOLOGY OF MILESTONES (Continued) 

For the period July 1, 1986, through June 30, 1990 

October 15, 1987 

December 3, 1987 

December 3, 1987 

December 3, 1987 

December 3, 1987 

December 3, 1987 

January 1, 1988 

January 1, 1988 

February 9, 1989 

February 22, 1989 

April 14, 1989 Olin submitted long-term monitoring report 1. 

June 13, 1989 Technical committee, inspection committee, and 
RP jointly inspected remedial action project. 

June 14, 1989 

November 21, 1989 

Olin transmitted letter to RP Chair proposing 
January 1, 1988, as the date for the "designated 
event" signifying completion of construction and 
implementation of the remedy as required by decision 
document 3 and CD, paragraph 52(j). 

RP approved January 1, 1988, the date proposed by 
Olin. 

RP issued decision document 6, long-term monitoring 
program for the remedial action in the HSB-IC 
system. 

Howard Zeller announced his resignation as Chair 
of the RP effective December 31, 1987. 

Anne L. Asbell appointed RP Chair effective 
January 1, 1988. 

Anne Asbell requested continuation of the technical 
committee and inspection committee. RP adopted a 
semiannual meeting schedule in lieu of the quarterly 
meeting schedule held through December 3, 1987. 

Anne Asbell became RP Chair. 

Official completion of construction and beginning 
of the initial remedy as required by decision 
document 3 and CD, paragraph 52(j). 

Olin requested change in due date for the long-term 
monitoring reports from March 1 to April 15 of each 
report year. 

RP informally concurred with requested change 
in due date for the long-term monitoring report. 

RP requested Olin and EPA jointly propose data 
validation for long-term monitoring program. 

Olin and EPA proposed long-term monitoring program 
data validation; Olin proposed optimum number of 
fish to be collected. 
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CHRONOLOGY OF MILESTONES (Continued) 

For the period July 1, 1986, through June 30, 1990 

December 7, 1989 

April 15, 1990 
I 

June 11, 1990 

June 13, 1990 

June 14, 1990 

June 14, 1990 

June 25, 1990 

RR modified decision document 6 to change due 
date of "long-term monitoring program" reports 
to April 1s. 

Olin submitted long-term monitoring program 
report 2. 

Inspection committee reported on June 13, 1989, 
inspection. 

Inspection committee, technical committee and RP 
jointly inspected project. 

RP issued decision document 7, quality assurance 
and fish sample size. 

RR approved termination of the "far-field" 
groundwater monitor program and modification 
to the "near-field" groundwater monitor program. 

Inspection committee reported on.June 13, 1990, 
inspection. 
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APPENDIX B-l 

CURRENT REVIEW PANEL MEMBERS 

NOTE: Current as of June 30, 1990 



REVIEW PANEL MEMBERSHIP 

Review Panel Chair 

Ms. Anne L. Asbell 
Chair, Review Panel 
U.S. Environmental Protection Agency 
345 Courtland Street, NE. 
Atlanta, Georgia 30365 

Phone: (404) 347-2641 
FTS 257-2641 

Period of Review Panel service--January 1, 1988, to present. 

Ms. Asbell is the Chair of the Review Panel and the United State's 
designated Program Coordinator for the implementation of the Consent 
Decree in U.S. v. Olin Corporation. She is an Associate Regional Counsel 
for the U.S. Environmental Protection Agency, Region IV, in Atlanta, 
Georgia. Ms. Asbell represented the Region in the litigation that led to 
the Consent Decree and the establishment of the Review Panel. Ms. Asbell 
served as Legal Counsel to the Panel from 1983 until her appointment as 
Chair. She has been actively involved in all aspects of the Review Panel 
activities and the implementation of the Consent Degree. Ms. Asbell has 
a juris doctor degree from Woodrow Wilson College of Law. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Members 

Environmental Protection Agency 

Dr. Edward S. Bender 
EPA Science Advisory Board 
U.S. Environmental Protection Agency 
401 M Street, SW. A-101F 
Washington, DC 20460 

Phone: (202) 382-2552 

Period of Review Panel service--June 14, 1983, to present 

Dr. Bender is an aquatic biologist with the U.S. Environmental Protection 
Agency in Washington, DC. He chairs the Technical Committee which 
provides advice and support for Review Panel activities, In 1977, while 
working for the U.S. Army, Dr. Bender became involved with DDT sampling 
at Redstone Arsenal. He joined EPA in 1979 and served as the technical /T 
coordinator for the litigation that led to the Consent Decree in U.S. v. 
Olin Corporation, and the establishment of the Review Panel. Dr. Bender 
has more than fifteen years experience in environmental monitoring, 
aquatic ecology and toxicology. His dissertation, entitled "Recovery of 
a Macroinvertebrate Community from Chronic DDT Contamination," studied 
the toxic effects of DDT runoff from an abandoned manufacturing facility 
on fish and aquatic invertebrates in a south-central Arkansas stream. 
Dr. Bender has a bachelor of science degree in biology from Westminster 
College, a master of science degree in zoology from the University of 
Florida, and a doctorate in biology from the Virginia Polytechnic 
Institute and State University. 

B-2 



REVIEW PANEL MEMBERSHIP (Continued) 

Tennessee Valley' Authority 

Mr. Bruce A. Brye 
Environmental Engineer 
Tennessee Valley Authority 
HB 2s 27OC-C, 
311 Broad Street 
Chattanooga, Tennessee 37402 

Phone: (615) 751-7297 

Period of Review Panel service--June 14, 1983, to present 

Mr. Brye is a staff Environmental Engineer in the Tennessee Valley 
Authority's Division of Water Resources and serves as TVA's senior 
technical expert on water quality'issues. Since 1963, Mr. Brye has been 
involved in the environmental review, permitting, licensing, and 
litigation of many major TVA projects. During 1978-1980, Mr. Brye was 
extensively 'involved in the data acquisition activities for the DDT 
studies of the environment in the Huntsville Spring Branch-Indian Creek 
System. During 1981-1983, he provided assistance to U.S. Environmental 
Protection Agency and the Department of Justice in the development and 
review of technical documents during the negotiations which led to the 
final consent decree in U.S. v Olin Corporation. Mr. Brye has a bachelor 
of arts in mathematics from Wartburg College, a bachelor of science in 
civil engineering (sanitary option) from the University of Iowa, and a 
master of science in sanitary engineering from the University of Iowa. 
He is a Diplomat in the American Academy of Environmental Engineers, a 
Certified Hazardous Materials Manager, and a registered professional 
engineer in 14 states including Alabama. 
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REVIEWPANEL MEMBERSHIP (Continued) 

U.S. Fish and Wildlife Service 

Dr. Donald P. Schultz 
EC Coordinator, Region 4 
U.S. Fish and Wildlife Service 
Department of the Interior 
75 Spring Street, SW. Suite 1276 
Atlanta, Georgia 30307 

Phone: (404) 331-6343 
FTS 242-6343 

Period of Review Panel service--December 3, 1987, to present 

Dr. Schultz is the contaminant coordinator for the Southeast Region of 
the U.S. Fish and Wildlife Service. His responsibilities include the 
management and coordination of the environmental contaminant operations 
program in the Southeast. Dr. Schultz's background dealt with the effect 
of pesticides on plants and animals. He conducted research on pesticidesKY 
at the University of Missouri from 1967-1970. In 1970, he began working 
at the U.S. Fish and Wildlife Service's National Fisheries Research 
Center, Columbia, Missouri. He continued his research from 1971-1980 
at the Southeastern Fish Control Laboratory, Warm Springs, Georgia. In 
1980, he transferred to the Regional Office in Atlanta, Georgia, where 
he immediately became a member of the USFWS Task Force on the DDT 
contamination problems at Wheeler National Wildlife Refuge. He has 
served as a member of the technical review group since its inception. 
Dr Schultz has a bachelor of science degree in education from Concordia 
College and doctorate in botany and plant pathology, with a second major 
in chemistry, from Auburn University. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Deoartment of Army 

Colonel Perry C. Butler 
Deputy Post Commander 
AMSMI-RA, Building 112 
Redstone Arsenal, Alabama 35898-5300 

Phone: (205) 876-8861 

Period of Review Panel service--July 1988, to present 

Colonel Butler was assigned as Deputy Post Commander, Redstone Arsenal, 
Alabama in July 1988. Previous assignments include the 4th Armored 
Division in Germany and advisor duty with the 18th ARVN Division and with 

‘\ the Military Equipment Delivery Team in Cambodia. He has had two tours 
with the U.S. Army Ordinance Missile and Munitions Center and School, one 
with the Army Logistics Center, and one with Computer Systems Command. 
Colonel Butler has served in the Office of the DCSLOG, DA commanded the 
67th Maintenance Maintenance Battalion at Fort Benning command and the 
U,S. Army Test, Measurement, and Diagnostic Equipment Support Group and 
served as Chief of the Requirements Division of Command, Control, 
Communications, and Computer Systems Staff at HQ, Eighth U.S. Army. 
Awards and decorations include the Legion of Merit (2 OLC), Bronze 
Star Medal (lOLC), Meritorious Service Medal (1 OLC), and the Army 
Commendation Medal (2 OLC). He has a bachelor's degree in electrical 
engineering from Drexel Institute of Technology ‘and received a graduate 
degree from the University of Georgia. He attended Command and General 
Staff College and is a graduate of the Navy War College. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Alabama Department of Environmental Management 

Mr. James W. Warr 
Deputy Director 
Alabama Department of Environmental Management 
1751 Cong. W. L. Dickinson Drive 
Montgomery, Alabama 36130 

Phone: (205) 271-7700 

Period of Review Panel service--June 14, 1983, to present 

Mr. Warr is the Deputy Director of the Alabama Department of 
Environmental Management. ADEH, created in August 1982, is responsible 
,for the implementation and consolidation of the state of Alabama's 
environmental program activities. Mr. Warr was previously the Director /1, 
of the Alabama Water Improvement Commission, which administered the 
Alabama Water Pollution Control Act. He joined the AWIC in 1968 and has 
several years of experience and knowledge concerning the environmental 
conditions in the Wheeler Reservoir, Huntsville Spring Branch-Indian 
Creek System. Mr. Warr has a bachelor of science degree in civil 
engineering, a masters degree in civil engineering, and a master of 
business administration, all from Auburn University. He is a registered 
professional engineer in the state of Alabama. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Nonvoting Participants 

Town of Triana, Alabama 

Honorable Clyde Foster 
Town of Triana 
480 Zierdt Road 
Triana, Alabama 35758 

Phone: (205) 772-3553 (home) 

Period of Review Panel service--June 14, 1983, to present 

Mr. Foster, formerly the Mayor of the town of Triana, Alabama, is a 
prominent community leader. He was instrumental in the restoration 
of the town charter for Triana, originally chartered in 1819, and was 
appointed Triana Mayor in 1964, serving in that capacity until 1984. 
He has been a strong community advocate and instrumental in focusing 
community concerns. His efforts on behalf of the town of Triana have 
been successful in improving many areas of community life. 

Mayor Foster has been involved with the resolution of the DDT 
contamination problem in the Huntsville Spring Branch-Indian Creek System 
for many years. His contributions include effective and successful 
coordination of the Review Panel activities with the local community. 
His efforts have resulted in a spirit of cooperation and understanding 
within the community. 

Mayor Foster was the Director of the Equal Employment Office at the 
National Aeronautics and Space Agency, George C. Marshall Space Flight 
Center in Huntsville, Alabama until his retirement in January 1987. 
He has a bachelor of science degree in mathematics and chemistry from 
Alabama A & M, and has taken graduate courses at that university. 

n 
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REVIEW PANEL MEMBERSHIP (Continued) 

Nonvoting Participants 

Olin Corporation 

Mr. Verrill M. Norwood 
Vice President, Environmental Affairs 
Olin 
Post Office Box 248 
Charleston, Tennessee 37310 

Phone: (615) 336-4395 

Period of Review Panel service--June 14, 1983, to present 

Mr. Nor-wood is Vice-President, Environmental Affairs for Olin Corporation ' 
and Olin's designated Program Coordinator for the implementation of the 
Consent Decree in m'v Olin Corporation. He was Olin's primary tech- 
nical representative in the negotiations of the Consent Decree and has 
directed the data collection activities and the development and imple- 
mentation of the environmental remedy in the Huntsville Spring Branch- 
Indian Creek System. For the past thirteen years he has served in 
various technical and management positions within the Olin Corporation. 
Mr. Norwood has a bachelor of science degree in chemical engineering from 
the Massachusetts Institute of Technology and a master of science 
degree in chemical and metallurgical engineering from the University 
of Michigan. 

NOTE: Mr. Norwood has retired from Olin, although he will continue on a 
contract basis to be Olin's representative to the Review Panel. His 
present address and telephone number are as follows: 

Mr. Verrill M. Norwood 
Vice President, Environmental Affairs 
Pioneer Chlor Alkali 
700 Louisiana Street 
4200 NCNB Center L 
Houston, Texas 77002 

Phone: (713) 225-3831 
-. 
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FORMER REVIEW PANEL MEMBERS 



REVIEW PANEL MEMBERSHIP 

Review Panel Chair 

Mr. Howard D. Zeller (Retired) 
Chair, Review Panel 
Environmental Protection Agency 
345 Courtland Street, NE. 
Atlanta, Georgia 30365 

Phone: (404) 656-2795 

Period of Review Panel service--June 14, 1983 to December 31, 1987. 

(Left Review Panel and submitted his resignation as Chair of the 
Review Panel on November 17, 1987, effective December 31, 1987, to 
coincide with his retirement from federal service.) 

Mr. Zeller was Chair of the Review Panel and the United States' 
designated Program Coordinator for the implementation of the Consent 
Decree in U.S. v Olin Corporation. Mr. Zeller was the Assistant Regional 
Administrator for Policy and Management for the United States 
Environmental Protection Agency in Atlanta, Georgia until his retirement 
in January 1987. He continued as Review Panel Chair as a consultant to 
the EPA through December 31, 1988. Mr. Zeller has more than thirty years 
experience in environmental matters. He joined EPA in 1967 as the water 
quality standards coordinator. He served in several progressively 
responsible positions and as the Director of the Enforcement Division, 
he became involved with the initiation and resolution of the litigation 
that led to the Consent Decree in U.S. v Olin Corporation, and the 
establishment of the Review Panel. Mr. Zeller has a bachelor of science 
degree in biology and chemistry from the University of Nebraska and a 
master of science degree in zoology from the University of Missouri. 
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REVIEW PANEL MEMBERSHIP (Continued) 

United States Fish and Wildlife Service 

Mr. W. Waynon Johnson 
Senior Staff Specialist 
U.S. Fish and Wildlife Service 
Richard B. Russell Building 
75 Spring Street, SW. 
Atlanta, Georgia 30303 

Phone: (404) 331-6343 
FTS 242-6343 

Period of Review Panel Service --June 14, 1983, to March 10, 1987 

Mr. Johnson is the Senior Staff Specialist with the U.S. Fish and 
Wildlife Service in Atlanta, Georgia. His responsibilities include the 
management and coordination of the environmental contaminant operations 
program in the Southeast. Mr. Johnson's background is in environmental 
toxicology and physiology in fisheries. He conducted research on 
environmental contaminants at the Fish and Wildlife National Fisheries 
Contaminant Research Service's Center in Columbia, Missouri from 1971 to 
1977. In 1978, Mr. Johnson became involved with the investigative 
efforts by the U,S. Army relating to the DDT contamination problem in the 
Huntsville Spring Branch-Indian Creek System. Mr. Johnson has a bachelor 
of science degree in biology from Southeastern State University, Durant, ,K- 
Oklahoma, and a master of science degree in zoology from the University 
of Oklahoma. 

NOTE: Mr. Johnson on September 28, 1987, subsequently transferred from 
the USFWS to EPA, Region IV, Atlanta, Georgia. His present address and 
telephone number are: 

Mr. W. Waynon Johnson 
Life Scientist 
Emergency Response and Control Section 
Waste Division 
EPA, Region IV 
345 Courtland Street, NE. 
Atlanta, Georgia 30356 

Phone: (404) 347-3931 
(FTS) 257-3931 
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REVIEW PANEL MEMBERSHIP (Continued) 

U.S. Fish and Wildlife Service 

Dr. Lee A. Barclay 
Environmental Contaminants Specialist 
U.S. Fish and Wildlife Service 
P.O. Box 845 
Cookeville, Tennessee 38503 
Phone: (615) 528-6481 

Period of Review Panel service --March 10, 1987, to December 3, 1987 

Dr. Barclay is the Environmental Contaminants Specialist with the U.S. 
Fish and Wildlife Service (USFWS) in Cookeville, Tennessee. His 
responsibilities include the conduct and management of the environmental 
contaminants operational program in Kentucky, Tennessee, and the 
Tennessee River Basin in Alabama. Dr. Barclay's background is in aquatic 
ecology and fisheries, with emphasis on the assessment of adverse impacts 
to aquatic ecosystems and development of mechanisms to eliminate and/or 
mitigate such impacts. Dr. Barclay taught fisheries, aquatic ecology, 
and ichthyology at California Polytechnic State University from 1973 to 
1975. Since joining the USFWS in 1975, he has worked as an environmental 
specialist in Galveston, Texas; Charleston, South Carolina; and 
Cookeville, Tennessee. He served as technical advisor to the previous 

1 USFWS Review Panel member, Mr. Johnson, from late 1983 until March 1987, 
concentrating primarily on operational aspects of the Huntsville Spring 
Branch-Indian Creek remedial action. Dr. Barclay has a bachelor of 
science degree in biology from the University of Montevallo, a master of 
science degree in biology from Samford University, and a doctorate in 
zoology from Auburn University. 

NOTE: Dr. Barclay on September 27, 1987, transferred to the USFWS, 
Division of Environmental Contaminants in Arlington, Virginia. He has 
subsequently held several other positions within the USFWS and has most 
recently transferred back to the USFWS Field Office in 
Cookeville, Tennessee. His present address and telephone number are: 

Dr. Lee A. Barclay, Field Supervisor 
U.S. Fish and Wildlife Service 
P.O. Box 845 
9 East Broad Street 
Cookeville, Tennessee 38503 
Phone: (615) 528-6481 
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REVIEW PANEL MEMBERSHIP (Continued) 

Department of Army 

Colonel Dahl J. Cento (Retired) 
Deputy Post Commander 
DRSMI-XK, Building 112 
Redstone Arsenal, Alabama 35898 

Period of Review Panel service--June 14, 1983, to October 30, 1985 

(Left Review Panel due to retirement from the Army) 

Colonel Cento entered the U.S. Army in 1955 and served in progressively 
responsible positions until his retirement in October 1985. At the time 
of his retirement he was serving in the dual role as Deputy Post 
Commander, Redstone Arsenal and Commander, Redstone Arsenal Support 
Activity. Colonel Cento has a bachelor of science degree in general 
studies from St. Louis University and a masters degree in guidance and 
counseling from Washington University. He is a graduate of the NATO 
Defense College, the Armed Forces Staff College, the Field 
Artillery Officers Advanced Course, and the Officer's Candidate School. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Department of Army 

Colonel John J. Walker (Retired) 
Deputy Post Commander 
AMSMI-DPC, Building 112 
Redstone Arsenal, Alabama 35898 

Phone: (205) 876-8861 
FTS 876-8861 

Period of Review Panel service--November 1, 1985, to August 1986 

(Left Review Panel due to retirement from the Army.) 

Colonel Walker was named as Deputy Post Commander, Redstone Arsenal, 
in November 1985. His Army career includes tours of duty at Fort Bliss, 
Texas; Rock Island Arsenal, Illinois; Germany; Vietnam; Korea; and 
Redstone Arsenal. He served as Professor of Military Science in charge 
of ROTC at Austin Peay State University in Clarksville, Tennessee, from 
1981-1983. He has a bachelors degree in industrial management from 
Gannon University, and a masters degree in industrial management from 
the American University in Washington, DC. 
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REVIEW PANEL MEMBERSHIP (Continued) 

Department of Army 

Colonel James A. Hall (Retired) 
Deputy Post Commander 
AMSMI-RA, Building 112 
Redstone Arsenal, Alabama 35898-5300 

Phone: (205) 876-8861 

Period of Review Panel service--August 1986, to June 1988 

(Left Review Panel due to retirement from the Army.) 

Colonel Hall was assigned as Deputy Post Commander, Redstone Arsenal, f-N 
Alabama from August 1986 until his retirement in June 1989. His Army 
career includes tours of duty at Fort Bragg, North Carolina; Vietnam; 
Fort Sill, Oklahoma; Fort Riley, Kansas; Newport, Indiana; Fort Leaven- 
worth, Kansas; Fort McClellan, Alabama; Aberdeen Proving Grounds, 
Maryland; Tooele, Utah; Japan; Fort McPherson, Georgia; United States 
Army Missile and Munitions Center and School, Redstone Arsenal, 
Alabama; and Korea. He has a bachelor of arts degree in chemistry 
from Hardin-Simmons University, Texas. He is a graduate of the 
Command and General Staff College. 
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APPENDIX C 

DECISION DOCUMENT (unnumbered, considered No. 1) 

Olin Corporation Remedial Plan to Isolate DDT 
From People and the Environment in Huntsville 

Spring Branch-Indian Creek System, 
August 31, 1984. 

Note: This decision document was included in the review panel report for 
the period May 31, 1983, through June 30, 1986. It is repeated in this 
report for continuity, to provide all seven decision documents in 
a single volume. 



DECISION IXZUMENI 

OLINaR#IRATIONREMEDIAL PLANT0 ISOIATE DDI FROM 

f-7 

PEOPLEANDIHE ENVIIQPMENT INHUNI'SVILLESPRIffiBRANZH - INDIANCREEKSYSIEM 

I. Introduction 

On May 31, 1983, the United States District Court for the Northern District 
of Ala- (EJortheastern Division - the Honorable Robert 8. Propst) entered, 
as part of an overall order settling litigation between the United States 
of Amarica, the State of Alabama, and fcur sets of private parties against 
the Olin Corporation , a Consent Decree that governs the development and 
implementation of remdial action for the DDI contamination in the Huntsville 
Spring Branch - Indian Creek (HSB-IC) System. (Figure 1) The Consent 
Decree requires the Olin Corporation to develcp and inplemsnt a r-dial 
plan that will nreet a performance standard of 5 parts per million (ppn) 
of DDT in fillets of channel catfish, largemxlth bass, and smallmcxth 
buffalo in specified reaches of the HSB-IC System consistent with the 
goals and objectives of the Dxree. Ihose Reaches are: 

A - HSB Mile 5.4 to 2.4 
B - HSB Mile 2.4 to 0.0 
C - IC Mile 5.6 to 0.0 

I 
The Olin Corporation proposed remedial plan, monitoring program, and 
construction and iirplffllentation schedule were submitted on June 1, 1984, as 
required by the Consent Decree. 

f+-j 
A Review Panel, consisting of members frczn the United States Environmental 
Protection Agency, Tennessee Valley Authority, United‘States Fish ,and Wildlife 
Service, the Department of the Army, the State of Alabama, and nonvoting 
participants from the Town of Triana, Alabama, and the Olin Corporation, was 
established by the Consent Decree. The Review Panel responsibilities include 
taking action on the Olin proposal to approve it, disapprove it, or designate 
a substitute remedy. If, during or following implementation of the remedy, 
the Review Panel determines that tiifications are necessary to meet the 
5 ppn performance standard established in the Consent Decree, the Review 
Panel may require such nodifications. 

Additional detailed information on the enviromntal aspects of this 
rem will be developed through the permitting and environmental review 
processes of the appropriate federal and state agencies. If apprcpriate, 
the remedy will be reevaluated by the Review Panel in light of the additional 
envirmntal information. 

This document sets cut the Review Panel decision. Nothing in this Decision 
Docunent is intended to modify the terms of the Consent Decree and in the 
event of any inconsistencies between this Decision Document and the 
Consent Decree, the provisions of the Consent Decree will govern. 
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11. Decision 

The decision of the Review Panel is to accept, with modifications, terns 
and conditions, and a schedule, the Olin Corporation proposal as supple- 
mented by the August 13, 1984, letter from Olin Corporation to the Review 
Panel Chaiman (Appendix 1). 

The Review Panel accepts Olin Corporation's basic proposal to isolate the 
txllk of the DDT~ontaminated sediments in place by the follckting actions: : 

Olin Corporation will bypass and bury in place the nrost heavily contam- 
inated channel area (HSBM 5.4 to 4.0). Implementation of the propcsed 
r-dial plan will take place in areas totally within the boundaries 
of the Redstone Arsenal (RSA) and Wheeler National Wildlife Refuge. 
Figure 2 depicts the particulars of the remedial plan for this portion 
of Reach A. 

The HSB will be rerouted from above where the former wastewater ditch 
fran the former DD'l' manufacturing plant enters the channel at HSBM 
5.4 to where the large emhayment west of the Lccp enters the main 
channel beluw HSBM 4.0, A new channel will be cut from the west end 
of the Lccp thrcugh the salient to the existing shallow ponds and 
marshy areas of the embaym?nt located south of the present channel. 
The flow will reenter the HSB below HSBM 4.0. Blocking dam will be 
constructed at HSBM 5.57 and 4.0 and at the west end of the Loop. 

The existing channel, after isolation, will be filled with clean material 
which will be imported to the site. An additional dam will be installed 
at HSBM 4.2 to provide a settling basin for water discharged from the ' 
existing channel during filling. 

To minimize water collection in the fill area, the former wastewater 
ditch from the manufacturing site will be diverted to a point upstream 
fran the dam at HSBM 5.57, and a rainfall runoff diversion ditch will be 
installed across the north of the isolated HSB channel from approximately 
HSBM 5.0 to HSBM 4.0. This ditch will divert local runoff, which would 
normally enter the HSB system from the north side of the project area, 
to helm HSBM 4.0. 

Olin will isolate at least 95% of the DIX estimattd to occur between 
HSBM 5.4 and HSBM 4.0. Olin will isolate and bury the highly contami- 
nated portions of the overbank adjacent to the part of the channel to 
be filled. 

The Review Panel also accepts the Olin Corporation proposal to continue 
'laboratory studies addressing sedimnt and diet uptake, the instream cage 
study, and the fish sampling program. In addition., the Review Panel 
accepts the Olin Corporation proposal as supplemented by the August 13, 
1984, letter to the Review Panel Chairman for time-of-travel studies and 
the water srmrpling program. 
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The Review Panel requires the following mdifications to the remedial plan 
submitted by Olin Corporation: 

1. Olin shall submit a plan for removal and/or isolation of DI;rr 
contaminated sedimnts in Reach A between HSBM 4.0 and 2.4. The plan 
shall estimate the quantity of DDT that would be removed or isolated 
and the effect of such,actions on the concentration of DUT in the 
water column, sediment transport, environmntal -acts, and attainment 
of the performance standard. 

2. Olin shall perform a study further identifying the extent of DDT 
contamination in Reaches B and C. 

3. Olin Corporation shall propose interim goals for DDF concentrations in 
fish, suspended sedimmt, and the water colum for the years 2, 4, 6, 
and 8 following mqletion of the remedial action. Olin Corporation 
shall submit such goals and the basis for these goals to the Review 
Panel by August 1, 1985. 

The decision of the Review Panel includes the following term and conditions: 

1. As additional information beccmas available or the state-of-the-art 
advances, further remedial actions and mnitoring in one or more 
Reaches may be agreed to by the Olin Corporation and the Review Panel 
or required by the Review Panel to @rove the effectiveness of the 
remedial action plan. Additionally, the Review Panel may direct 
modifications to the remedy if it becamas apparent that the remedial 
action is hot adequate to maet the performance standard consistent 
with the goals and objectives of the Consent Decree. 

2. Approval of the Olin Corporation remdial action plan, as modified by 
this decision, is limited to the conceptual approach discussed above 
and the time schedule set out Bela. The mxitoring program will be 
further defined and suhnitted in accordance with the schedule below. 
Ihe specific actions necessary to implement the modified remdial 
action plan require further development (e.g., applications to and 
negotiations with appropriate federal and state agencies on necessary 
permits, and resolving issues of support from and access to Redstone 
Arsenal) and are not addressed in this decision. 

‘I 
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The following schedule shall be mt & the Olin Corporation: 

February 1, 1985 Submission of detailed mitering plan 

April 1, 1985 Submission of preliminary engineering 

July 1, 1985 Submission of final engineering and design 
specifications 

July 1, 1985 .Submission of results of laboratory studies, 
t--of-travel studies, in-stream cage studies, 
fish sanpling program, and water sas@ing program 

July 1, 1985 Submission of detailed environmental 
analysis for necessary permits 

July 1, 1985 Submission of necessary permit applications 

August 1, 1985 Submission of plans for additional remedial 
actions in Peach A* 

August 1, 1985 Submission of interim goals and basis 

September 1, 1986 Submission of studies further identifying 
the extent of MJT in Peaches B and C 

*Dates for submission of engineering and design specifications, environrental 
analyses, and permit applications will be developed. 

Additional dates for action will be specified upon issuance of necessary 
permits for which dates cannot be fixed at this tima. Hwever, construction 
should be completed within 3 years after issuance of necessary permits. 

III. Decision Considerations 

After careful consideration by Review Panel m&ers of the provisions of 
the Consent Decree relative to this decision, the features of the plan, 
the envirommntal consequences, the alternatives, and the cannents sutitted 
by the public, the Review Panel accepts the remedial plan, as modified, 
,as an appropriate action toward achieving the required performance standard 
of 5 parts per million of DDT in fillets of specified fish species in the 
HSB-IC System, consistent with the goals and objectives of the Consent 
Decree. 
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A. Consent Decree Provisions: 

1. Performance standard: The Olin remedial plan for the DDI contam- 
ination in HSB-IC shall achieve a performance standard of 5 ppn 
of DDI in fillets in channel catfish, largemouth bass, a& s~llmuth 
kffalo in Reachs A, B, and C of the HSB-IC System 

2. Coals and Objectives: 
. 

a. Isolate DDI fran people and the environment in order to prevent 
further exposure; 

b. Minimize further transport of DlYI out of the HSB-IC System; 

c. Minimize adverse enviromntal iqact of remdial actions: 

d. Mitigate effect of DDI on wildlife habitats in the Wheeler 
National Wildlife Refuge: 

e. Minimize adverse effects on operations at RSA, Wheeler Reservoir, 
and Wheeler National Wildlife Refuge: 

I 
f. No increase in flooding, particularly at City of Huntsville 

and RSA, except those increases in water level which can be 
reasonably expected in connection with the inplemmtation of 
remedial action, provided Olin takes all reasonable steps to 
minimize or prevent such increases; and ! 

g* Minimize effect of loss of storage capacity for peer generation, 
in accordance with the TeMeSSee Valley Authority Act ("TVA Act"). 

3. Factors to be Considered by the Review Panel: 

a. The nature of the endangerment to human health and the environment 
which the remedial action is designed to address: 

b. The extent to which inplemntation of the remedial action 
would reduce or increase endangerment to human health or the 
environment; 

8 
c. Whether inplemantatioh of such remedies iS u~ecessary to 

satisfy or is inconsistent with the Coals and Objectives set 
forth in the Consent Decree and the performance standard: and 

d. Whether,the remedy chosen is the most cost-effective means 
of accaqlishing the performance standard. 

i 

P \, ! 1 -. J i 

b 

i 
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4. Effect of Other Laws 

The Consent Decree requires that all work undertaken pursuant to the 
Decree is to be perform& in accordance with all applicable federal, 
state, and local statutes, regulations, ordinances, and permits. 

B. Features of the Modified Remdial Action 

The Review Panel and supporting technical staff have reviewed extensive 
study plans and data fran the Olin Corporation and other scurces. It is 
clear that sane affirmative rem&al actions mst be taken to isolate DDT 
from people and the environmmt and to meet the performance standard, 
consistent with the goals and objectives of the Consent Decree. It is 
equally clear that the ccnrplex issues raised by this DM' contamination 
cannot be resolved sirrply nor can success be guaranteed prior to iqleman- 
tation. The follming features of the remedial plan, as mdified, have 
been considered by the Review Panel: 

1. It isolates the major source of DDT in the HSB-IC system. 

2. It reduces the transport of DDIJ in water and sediment, thus 
reducing overall Dm emure to humans and the envirommt. 

3. It minimizes the resuspension and movement of DrJl contaminated 
sedimnts. /---% 

4. It is a feasible remedial measure that can be inplemanted in a 
relatively short time. 

5. It does not adversely affect groundwater. 

6. It allows for identification and evaluation of remaining 
sources of DDT-contamination. 

7. It does not preclude the implementation of further actions 
ifdeemednecessaq. 

8. It requires a long term ccmnitment for mmitoring and maintenance. 

c. Environmanta Consequences 

The remedial acti,on will, involve channel widening, channel deepening, ., 
channel creation, access road construcfiori;' stotiatei- 'diversion, and channel 
filling. m unavoidable but teqorary adverse environmental inpacts 
will occur as a result of qstruction, SQlle DM' will not be isolated 
and will remain in portions of the channels and wetlands in Wheeler National 
Wildlife Refuge. The effect of this DDT. on people and the envirommant is 
not fully discernible at. this time. However, the remedial plan, as 
mdified, is believed to be an appropriate action t,rd achieving the 
performance standard consistent with the goals and objectives of the 
Consent Decree. rclc 
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Construction activities will tqrarily reduce water quality through 
increased turbidity and suspended solids. Scme DIJI contaminated sediment 
may be resuspended and transported downstream. Groundwater is not expected 
to be adversely *acted because of the low solubility of DDT in water, 
the strong association of DDT with particulates and the limited rrobility 
of particulates in groundwater. Benthic, aquatic, and terrestrial habitat 
will be altered or destroyed but new habitat will be naturally established. 
Fish and wildlife will be teqorarily disturbed but will ultimately have 
a less contaminated habitat. 

!%IB wetlands will be de&rayed or modified. Alterations in floodplain 
hydrology may cause changes in wetland vegetative ccmrunities. The flow 
reginre in scxrre portions of the HSB will be altered, and flood patterns of 
the i.sraediate overbank area may change. The overall flood storage capacity 
is not expected to be significantly altered. 

Nb changes in land uses are expscted, with the possible exception of 
effects on activities on Redstone Arsenal that are acceptable and approved 
WaeW. At this tinr?, no significant @acts are anticipated to 
area residents, cultural resources, or endangered, threatened, or special 
concern biota. No significant air or noise inpacts are anticipated. A 
sore detailed identification of enviroraaental consequences is provided in 
Appendix 2. 

The Olin Corporation will sutxnit additional envi ronmental analyses and 
information prior to construction as required in connection with securing 
the specific approvals and permits of various agencies. These analyses will 
address the effects fran the specific engineering and design specifications 
sutitted by the Olin Corporation. 

D. AltematiEs 

Various remedial approaches and specific aitematives have been developed 
by the the Olin Corporation in the remedial action plan and by Water and 
Air Research, Inc. (W.A.R.) in a 1980 report. The various approaches for 
radial action either isolate the DEP., resove the DIYT, or destroy the 
DM'. Several generic approaches have been considered, including, in-place 
isolation, dredging and off-site transport, low-level danrs, channel 
rerouting, biological management , out-of-basin diversion, destruction, 
and natural restoration (no action). In-place isolation and channel 
rerouting were selected for further evaluation. 
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Dredging and off-site transport could remove much of the DDT from the 
HSB-IC System. H-ever, dredging could cause suspension and redistribution 
of DDT dawnstream, potentially causing increased contamination of fish, 
people, and the envirormant. Dredging would result in significant destruc- 
tion of benthic, aquatic, and wetland habitat. Transporting this quantity 
of material would present considerable problems. The nearest permitted 
hazardous waste landfill is approximately 170 miles away, and the effect 
on local traffic and roads would be adverse. The ccmbination of these 
enviqonmntal cohsequences indicates this alternative is not in the best 
interest of the public. 

Low-level dams were fcund to be insufficient to attain the performance 
standard. Biological mnagemmt would have severe adverse effects and 
would not met the performance standard. Out-f-basin diversion muld 
have extensive adverse environmantal consequences. Destruction was found 
to be infeasible. Natural restoration would not meet the performance 
standard. Additional discussion of the alternatives can be found in 
Appendix 3. 

Three specific alternatives were developed frm the in-place isolation 
and channel rerouting approaches: 

(1) channel rerouting only by blocking the existing flew channel from 
HSBM 5.4 to 4.0 and constructing a new channel from the Koop to the 
embayrnent area, with f1oW.s reentering the HSB just dcmstream frun i- 1 
HSBM 4.0; 
(2) channel rerouting as above with the addition of filling in the 
old chamel after isolation; and 
(3) covering the existing contaminated sediment between HSBM 5.4 and 4.0 
and allming HSB to find its cwn channel (no new channel would be 
constructed). 

Alternative (2) was proposed by the Olin Corporation as the mst appropriate 
method to met the performance standard consistent with the goals and objectives 
of the Consent Decree. Actions for HSBM 4.0 to 2.4 are to be developed 
by the Olin Corporation for submittal to the Review Panel. 

E. public Camnents and Responses 

The canaents received from the public relative to the Olin Corporation 
remedial plan have been considered and are smmrized and responded to in 
Appendix 4. 



-9- 

IV. Conclusion 

This Decision Document cmprises the decision and Appendices 1-6, which 
are attached hereto and are incorporated herein. 

This Decision is accepted and adopted by the representatives of the Review 
Panel mmtzer agencies and concurred in by the nonvoting participants as 
shm by the signatures affixed hereto. 

Chairman, Revi 

EPA - Washington, D.C. 

,' ,:. 
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APPENDIX I 

CHEMICALS GROUP 

130 LONG RIDGE RD.. STAbWORD. CGNN. 06004 

August 13, 1984 

Mr. Howard Zeller 
Chairman Review Panel 
Environmental Agency 
345 Courtland St. N.E. 
Atlanta, GA 30365 

Dear Mr. Zeller: 

Pursuant to requests made at the Review Panel meeting on August 7, 1984, we 
are pleased to submit the following supplemental information to our Remedial 
Action Plan submitted on June 1, 1984. 

After careful review and study of our Remedial Action Plan, we have concluded 
that additional DDT can and will be isolated in the Plan area, i.e. HSBM 5.4 
to 4.0. The tons of DDT involved are: 

DDT isolated, tons IT 

Channel 
Overbank 
Ponded 

Initial Revised 
286 288 

0 20.0 
0 0.2 

Approximately nine (9) tons of DDT will remain in the overbank area. This 
area covers 180 acres. Of the nine (9) tons, approximately 4+ tons are in the 
O-3 inch depth fraction. Thus, about 4% tons of DDT in 180 acres will be 
potentially available in the overbank area. This overbank area is not very 
conducive to erosion and little, if any, DDT will be released from the area 
during the few days in a year (18 in 1983) when the overbank area iscovered 
with water, More than 95% of the DDT in the remedial action area - HSBM 5.4 
to 4.0 - is being addressed by our plan. 

Additional or on-going laboratory and field studies were addressed in 
.Section IX of the June 1, 1984 Proposal. These studies have been discussed 
in Quarterly Reports, Technical meetings, and Review Panel meetings as well. 
These studies include sediment uptake, diet uptake, and in-stream cage studies 
as well as a consistent-effort fish sampling program. Per the June 1 Proposal 
the schedule for this latter program is to start in Summer 1984 and continue 
for 12 months. Additional schedule information is as follows: 

'In situ cage studies 
Time-of-travel studies 
Water sampling 
Sediment studies 
Diet studies 

Complete 6/85 
Complete 3185 
Weekly until 4/85 
Complete 6/85 
Complete 6185 

- 

0 L I N CORPORATION 
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The dates stated are, of course, based upon what we know at the present time. 
Studies may be shortened or lengthened depending upon test results obtained. 

The engineering schedule as best we knew it at the time of plan submission 
was presented as Figure VII - 2A. It indicated engineering would occur 11/84 
to 7/85, during which time we would expect to generate material for review 
and approval. Since June 1, 1984 we have been selecting and interviewing 
enginesring firms qualified to do the detailed engineering. We have selected 
four (4) firms and plan to begin on-site interviews the week of August 13th. 
Our present plan, contingent upon the Review Panel approving our plan on 
September lst, is to place an engineering contract by October 1st. By 
November 30th we would expect to have a detailed schedule so we could inform 
Review Panel members when specific documents will be available for review. 
The Consent Decree recognized that detailed engineering could not proceed 
until after Plan approval. As such we were unable to submit detailed time 
schedules with our Plan. Beyond the dates on Figure VII - 2A we have developed, 
per Panel request, a rough estimate of activities as follows: 

0 Site surveys November - December 1984 
o Preliminary Engineering January - March 1985 
0 Preparation of Plans & Specs April - September 1985 

0 Salient cut April 1985 
o Flow Division May 1985 
o Roads, Diversion ditch &Y - July 1985 
o Channel fill June - July 1985 

0 Permits February - November 1985 

The long-term monitoring plan was addressed in the June 1, 1984 Remedial 
Action Plan in Section VIII. The plan was briefly discussed at the Technical 
Meeting on August 6th. It was agreed that after September 1, 1984 we would 
cooperatively develop further details of the long-term monitoring program. 
The comments on our plan from Review Panel members did contain two (2) questions/ 
comments relative to the Section VIII program. Both were answered in our sub- 
mission of July 14, 1984. 

The monitoring plan will be used after October 1987 when the diversion portion 
of the Plan is scheduled to be completed and after November 1988 when the 
channel filling operation is scheduled to be completed. We, therefore, do have 
adequate time to address the long-term monitoring plan and develop it in view 
of all the test data we have and are continuing to obtain. As discussed at the 
Technical and Review Panel meetings on August 6 and 7, however, we believe we 
should give high importance to the development of this program and we agreed 
to submit the plan with more details by November 1, 1984. The schedule after 
that is dependent upon the time required for comments, discussion, change, etc. 
We do have time to develop a program because it is not needed until October 1987. 

We believe the above answers the several concerns expressed by the Review Panel 
at the August 7, 1984 meeting. 

Very truly yours, 

<%?M?io~d 
Vice President 
Environmental Affairs 

a cc: Review Panel 
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Environmntal C&sequences of The Ekmdial Action Plan 

The environmntal consequences of the Olin Corporation remdial action 
plan are described belay. They are not specifically quantified, because 
detailed plans and specifications will not be carpleted until July 1, 1985. 
These plans and specifications will be subject to review and approval by 
the Review Panel. The Olin Corporation will be required to prepare 
site-specific enviromntal analyses as part of the required permit 
applications. 

The existing state of the environment in the HSB-IC System is a significant 
factor in determining the appropriateness of a remedial action. It is 
mrtant to avoid aggravating the existing environment while inplemanting 
the remedial action. 

Water Quality and Qwntity 

Construction activities will cause temporary adverse effects on water 
quality by increasing turbidity and suspended solids. Sam erosion may 
occur until restabilization is caqleted. The planned sequence for 
construction of the dam and diversion channel and for isolation and 
filling of the old channel should minimize the potential for suspension 
and transport downstream of IXYI contaminated sedimmc. 

Once the filled isolated channel,and the overbank area have been stabilized, 
e-x 

the potential for future scauring of MIT contaminated sedimmt is expected tL 
be significantly reduced. No significant changes in sediment erosion are 
anticipated in Reaches B and C, because the Wheeler Reservoir backwater 
level, which is the mjor hydrologic control, and the Dodd Road bridge, 
which also controls flew, will not be affected by the remedial action- 
Uncontaminated sedimmt fran upstream will continue to be carried downstream 
and be deposited over contaminated sedimnt. As the major source of DDT 
is isolated, concentrations in the water colum will decrease. 

There should be c%ly minor changes in the water level of.Reach A after 
ca@etion of the remdial action. The level is detemined by the level 
of Weeler Reservoir during lower flaJs and reservoir b&water floods. 
The level is controlled by the channel constriction at HSBM 2.72 and the 
DAd Road bridgs during headwater floods at low reservoir pool levels. 
Since no permanent changes will occur to the operation of Wheeler Reservoir 
or to the Rdd Mad bridge fran the remadial actions, no significant 
upstream water level changes are expected. 

The norm1 HSB channel be-n HSBM 5.6 and 4.0 is 50-100 feet wide with 
numr0u.s blodmges by sand bars and fallen trees. The diversion channel 
will be at least 80 feet wide and will have no blockages. Thus, the potential 
for additional flooding upstream fmn this area will be minimized. 
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The new channel to be cut through the salient will be able to handle higher 
flms than the original channel. The flaws from the cut will be routed through 
the embaymant. 'Ihe flew characteristics through the embaymant are being 
defined and these characteristics will be considered in the engineering design 
to minimize scouring and dawnstream transport of DDT contaminated sediment. 

Periodic flooding will continue to occur in Reach A as a result of Wheeler 
Reservoir backwater flooding and during headwater storm events. All dams 
and the channel stabilization will be designed to withstand repeated 
flooding. The remdial action is not expected to create any additional 
ponded areas with elevated MJT concentrations. 

The rerouting of EISB in conjunction with future actions in 1-r Reach A 
is not expected to change the flaw regime dawnstream from HSBM 2.4. The 
planned diversion of the Huntsville wastewater treatmant plant effluent 
to the Tennessee River will reduce water flaw in the HSB by m 30 
million gallons per day. The removal of this effluent will inprove the 
existing lm dissolved oxygen problem in the HSB System and will permit 
additional fish to move further upstream. The decreased flaw will have 
minimal effect on the planned remedial action because water levels are 
controlled by the level in Weeler Reservoir. 

Aquatic Scoloqy "I 
The existing benthic habitat in the old channel will be destroyed when 
it is isolated and filled. Excavation of the Ioop area will also destroy 
existing benthic habitat. Clearing and grubbing will renrove natural snags 
that serve as habitat for existing aquatic invertebrates and provide 
shelter for fish. The aquatic cmnities will recover over a period of 
time: however, the loss of snags and the unique habitats they provide 
will represent a long-term loss. The new diversion channel will be clear 
of obstructions that would provide desirable habitat. 

Fish will likely mve out of the area during 'construction activities. 
ace construction has been cxmpleted, fish will return but will find less 
available food. However, the sediment in the Loop and new diversion 
channel are expected to be relatively free of residual DlYT. 

The majority of the area is ved of various types of wetlands ranging 
frcm standing water nrarshes to seasonally inundated forested sites. 
Approximately 55 acres will be -acted directly by construction activities. 
The prop&ad diversion channel along with the planned northern rainfall 
collection ditch will alter the hydrology at the site and may detrimentally 
affect sm of the remaining wetlands. Some wetland areas may receive 
less water fran overbank flooding and runoff waters, resulting in a 
change to more upland types of vegetative camrmnities. The overall flood 
storage capacity of this area is not expected to be altered significantly. 
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Terrestrial Ecolooy 

Existing terrestrial vegetation will be destroyed during construction 
activities. Less food and habitat will be available to the wildlife in 
the area. Areas will be revegetated to reestablish habitat after ccnpletion 
of construction. 

At this time, no significant inpacts to endangered, threatened, or special 
concern biota are expected within the tidiate area planned for remedial 
action. Two alligators have been sighted dawnstream at HSE@l 2.72 and 
2.2, but alligators would probably avoid the area during construction. 

Groundwater 

The potential for subsurface migration of DiYI either laterally or vertically 
is extremely 1~ because of the ICX permeability of soils in the contaminated 
areas, the lm solubility of DDT in water (approximately 1.2 micrograms per 
liter), the strong tendency of DDI to adsorb to clay soils, and the 
limited ability of particulates in groundwater. Even if traces of DLYT 
were to migrate into the regolith aquifer, further migration dmard to 
and through the underlying limestone bedrock aquifer is not expected 
because this area is a groundwater discharge area rather than a recharge 
area. 

Monitoring has not shmn DDI contamination of groundwater. In 1979, EPA r/l 
sampled groundwater from public and private water supply wells in the area 
and found none to be contaminated with DDI' or its nratabolites. Further, 
extensive grcundwater mnitoring conducted for the Amy and described in 
a report prepared by W.A.R., Inc., in 1983 concluded there was no significant 
contamination of grtidwater by DDT at the Redstone Arsenal. Additionally, 
the results of the Olin Corporation groundwater sarrpling agree with earlier 
results. Considering there is no present indication of grcundwater contarn- 
ination by DDT, the properties of DIJT., and the hydrogeology of the area, 
the potential for contamination of groundwater is considered to be remte. 

Other 

Exhaust emissions fran construction equipment and additional vehicular 
traffic will occur, but their inpact will be minimal. Olin will enplay 
fugitive dust control measures as necessary on unpaved roads. Noise is 
not anticipated to be a problem because no blasting is planned. 

A cultural resource survey has indicated that one site, located approximately 
30 maters north of HSBM 4.4, may have potential for listing on the National 
Register of Historic Places. No activities are planned in the vicinity 
of this area, and no effect is expected on this site. 

Land use will be altered by the construction of access roads and the new 
diversion channel. These changes should not effect the existing land 
use in the surrounding area other than approved, scheduled effects to 
Redstone Arsenal activities. 
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Alternatives to Proposed Remedial Action Plan 

This is a SUmnary Of alternatives identified by Olin Corporation and 
the 1980 Study by Water and Air Research Inc. (W.A.R) that have been 
considered by the Review Panel. 

Several generic approaches were examined by Olin. They are in-place iso- 
lation, low-level dams, removal of contaminated sedimants, channel rerouting, 
biological management , out-of-basin diversion, and destruction. Specific 
alternatives, including the Olin proposed remedial action, were then 
developed from these generic approaches. Alternatives were also addressed 
by the 1980 W.A.R. report. 

In-place isolation involves leaving the contaminated sediment in place and using 
physical means to render it less mobile. Such techniques would include 
covering the sediment with material such as rip-rap, gravel, clean earthen 
fill, or geotextile fabrics. These materials, if properly installed, 
would inhibit the erosional capacity of the stream and thus reduce 
migration of DMC-contaminated sediment. 

There are a number of problems associated with using this s&hod alone. 
The wetland nature of the site would provide a poor foundation for heavy 
equiprlent. l'he lack of adequate accessibility to many areas could carplicate 
remedial activities. Isolation of the DM.' while attempting to maintain a 
flaw in the channel could be difficult. Significant quantities of DDT- 
laden sediment could be resuspended and carried dmtream should isolation 
be ineffective. I 

I 
Placement of fill or gravel underwater would be carplicated by snags and 
debris. Addition of substantial material to the channel bottom would 
reduce cross-sectional area of the channel, thus increasing velocities 
and altering hydrology. Rip-rap and earthen cover material would have to i 
be sufficient to resist erosional forces during high flows. Efficient i 
placement of this material would be very difficult. 

Geotextile fabric overlain by coarse material would also be very difficult 
to install. Obstructions on the channel bottom would preclude an even cover. 
There is limited experience in laying this material in deeper water, and 
divers would likely be required for portions of the work. Long-term 
stability rJould be very difficult or inpossible to maintain. Materials 
could shift or the fabric could tear, either of which could release 
trap@ sedimant to be transported dawnstream. 

None of the in-place isolation methods alone was deexrod sufficient to 
maet the Consent Decree performance standard. ; i; 

/ 
i 

t 

j 
_d % / 
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Law-level dams were considered to reduce transport of sediment and DDT i- . 
while allowing flm of water in existing channels. This approach would 
be mst effective in controlling the sedimnt bed load but would have 
less effect on fine particles. Olin's analysis indicated that bed load 
transport may be of lesser wrtance in DDT transport than clay particles. 
Additionally, constructing dam while maintaining flow during construction 
would be difficult. 

Remval of contaminated sediments fran waterways by mechanical dredges, 
hydraulic dredges, pneumatic dredges, or mechanical techniques such as 
backhoes, clamhells, or draglines was considered. These techniques 
could remve contaminated sediments frm the stream channel and the overbank 
areas. There are several concerns with this alternative, including 
creating Dirr contaminated turbidity, locating a place to dispose the 
contaminated sediment, and the enviromental conseguences of significantly 
altering the stream benthos. 

Mechanical and hydraulic dredges can result in high generation of turbidity. 
Without virtual isolation of the areas being dredged by these techniques, 
significant additional transport of DDT contaminated sediment could occur. 
Pneumatic dredges are credited with lcrw generation of turbidity, lilt are 
inefficient for removal of consolidated sediments such ast$se that occur 
in much of Reach A. In rmny areas, especially uncontaminated locations 
or isolated areas, mechanical techniques such as a dragline could be 
appropriate. 

Turbidity and associated DDT transport downstream would be produced not .-" 
only by the actual removal operation but also by snagging and clearing of 
trees, stumps, and flotsam. A significant amount of clearing would be 
required because mch of the channel bottom is covered with tree debris 
and stqs. 

Channel rerouting would involve isolation of DDT in channel areas by diversion 
of flew from the natural channel to a new, uncontaminated area. This 
mathod isolates the bulk of the DDI' frm the water flew and thereby eliminates 
domstream transport and contact by fish. New channels would be constructed 
to carry the flow from a range of flow conditions. The design of the new 
channels would have to consider hydrogeology and hydrodynamics, flood 
conditions, and runoff effects. Dam, dikes, and levees might be necessary 
to maintain desired flaw patterns. Pcmping facilities might also be necessary 
to transfer local runoff. 

This alternative muld significantly reduce the potential for increased 
transport downstream of DDPcontaminated sedimnt. Habitat destruction 
would ocmr, and accessibility and stability required for heavy equipment 
and construction would be difficult. 

A biolcqical manaqemnt alternative involving the placement of fish 
barriers and periodic removal of fish contaminated with DM' from Reach A 
of HSB was considered. Ihe primary use of this alternative alone would 
not significantly reduce the transport of DDT but would remove from the 
system fish that had been exposed to the highest levels DDT contamination. -; 
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Periodical harvesting and disposal of fish and other waterfowl food would 
reduce uptake of DDT by predatory waterfowl. Concentrations of m in 
fish removed fraa HSB would be monitored to determine the effectiveness of 
the overall remedial action taken. 

This programhas serious drawbacks. Fish barriers are subject to frequent 
clogging by debris and require frequent maintenance.. Smaller mesh sizes, 
required to stop smaller fish, are more susceptible to clogging. Harvesting 
nrethods cannot be expected to rmve all fish, because both electroshocking 
and rotenone poisoning have limited ranges. This approach would do 
nothing to isolate DDT fran the fish. Additionally, this type of management 
would not control plankton, which would remain free to drift dawnstream 
and be cons& by fish and other organisms. 

Under the cut-of-basin diversion alternative, the HSB would be diverted 
fran abpve Reach A into an artificial channel directed to the Tennessee 
River. This approach would eliminate all flow through Reach A other than 
local runoff. The W.A.R. report presented this technique in sde detail 
and identified significant environmental irrpacts including alterations 
and destruction of large areas of habitat and reduction of flclw in XC. 
Because of the adverse environmental inpacts, this technique was not 
further considered. 

Techniques are available for destruction of organic contaminants either 
in place or after renoval. In-place biological or chemical destruction, 
neutralization, and detoxification have been denrxlstrated in laboratory- 
scale demonstrations for certain canpounds. Hmever, large scale in situ 
treatmant of DDI or related mnds has not been shawn feasible. 

Off-site treatment of contaminated soils and sediment is possible through 
several emerging technologies. Neutralization and detoxification, microbial 
degradation, and incineration are all possible techniques. Hcrwever, the 
techniques have not been developed sufficiently to handle and treat the 
large quantities of mterial that would be involved in this rerredial 
action. Additionally, large-scale transport of this amunt of contaminated 
material over an extended period would have adverse inpacts on local 
roads and traffic. 

Olin then selected two of the generic approaches, channel rerouting and 
in-place isolation, for develwnt into three site-specific alternatives. 
The selected alternative, channel isolation with rerouting of HSB, is 
described in Section II of this domnt. The remaining two alternatives 
examined are described below. 

Channelreroutingcnlywas considered. This alternative would consist of 
blocking the existing flm channel in the HSB fran ?ISBM 5.57 to 4.0 with 
earth-filled dams to prevent flew fran entering that designated area. To 
caTpensate for this removal, a new channel would be constructed. The new 
channel would begin at the southwest portion of the Wop and would be 
excavated through the peninsula imnediately north of the levee protecting 
Test Area 1 (the salient). Flaw would pass through the southern embayment 
area and return to the HSB imrrediately dawnstream fran HSBM 4.0. 

r 
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lhis alternative would reduce, bt not eliminate, the d-stream transport ' Y 
of contaminanted sediments. The potential for direct exposure and transport 
would be curtailed during lcw flows but not during high flcrws. The 
existing contaminated area would remain available to wildlife. Thus, 
while this alternative would address a portion of the problem, this action 
alone was not considered to be adequate. 

In-Place Isolation with Natural Charnel Reroutinq was also considered. 
Under this alternative the contaminated channel of the portion of Reach A 
between HSBM 4.0 and 5.4 would be isolated by diverting flaJ through the 
Loop and the existing shallow ponds and marshy areas of the embayment 
located south of the present channel. Blocking dams would be constructed 
at HSBM 5.57 and 4.0 and on the Imp. 

The existing channel, after isolation , would then be filled with clean 
material that would be inported to the site. No new channel would be 
constructed: instead, the HSB would be allowed to find its mn new ccurse. 
This would avoid the envirormmtal inpacts associated with new channel 
construction. Hclwever, the flaw could cut back into the isolated channel 
segmnt. The contaminated sediment could then be transported -stream. 
This alternative was determined to be insufficient. 

The W.A.R. Report discussed several of the previously described approaches 
plus Sam2 additional alternatives. 'Ihe approaches considered were natural 
restoration, dredging and disposal, out-of-basin diversion and remval of 
contaminated sediments, out-of-basin diversion and containment of co&minated--. 
sedimmts, within-basin diversion and remval of contaminated sedimnts, * 
and within-basin diversion and containment of contaminated sediments. 

Under a natural restoration alternative, isolation of DDI contamination 
would be left to natural processes. For the existing situation to *rove, 
one of three things would be required: (1) the DIYI would have to be 
degraded to a harmless carpound; (2) the DIYT would have to becam? isolated 
in sane manner fran the rest of the environmnt; or (3) the m would 
have to be flushed frm the system. 

Because of the known persistence of DDT, especially at the high concentrations 
found in HSB, the natural degradation rate would be very slew. Ihe 
estimated half-life is on the order of 20-30 years. Under the most 
cptimistic assuqkions, DLX could be expected to remain in the system for 
a long tim. 

The mst likely n&hod of the material &caning naturally isolated from 
the envirormmt would be burial by natural sedimntation. mile the forner 
DDT plant has been closed for over ten years, a substantial amunt of 
DDT is still close to the surface. Thus, natural restoration does not 
appear to be proceeding at a very rapid rate. 

- 
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Given the mass of DM' in the system and the current estimates of transprt 
rates, it appears that hundreds of years would be required to flush the 
system naturally. The negative inpacts to the TeMe.%ee River would far 
outweigh any gains from this approach. 

A specific dredging and disposal alternative was develcped. l'he HSB and 
IC channel sediments wculd be dredged hydraulically to a depth of 3 feet. 
The overbank areawould be dredged bydraglinetoa depth of 3 feet. 
Hydraulically dredged sediments would be puqed to a disposal area, where 
they would be dewatered. Draglinedredged sediments would be hauled by 
truck to the disposal area. 

This alternative could result in suspension and redistribution of IXC 
downstream in HSB-IC. &ring operations, the contamination of fish and 
wildlife with DDI could be significantly increased. 'Ihis action could 
actually increase contamination of fish caught in lower portions of IC 
and the TeMeSSee River. 

This alternative would reguire extensive destruction and alteration of 
wetland habitat. Fish would be likely to move to avoid dredging. Cklce 
dredging were completed and fish returned, there would be a decrease in 
available food supply for several years. The food available upon their 
return could be expected to be contaminated with residual DIYI', although 

\ ultimately at 1-r concentrations. 

During the dredging and dewatering phase , wildlife would be exposed to 
the disposal area until its closure. Water quality would be s-at 
degraded by turbidity, increased suspension and redistribution of DDI, 
and increased solid loadings as a result of erosion. 

Out-of-basin diversion and rwval of contaminated sediments was addressed 
in the 1980 W.A.R. Report. The HSB would be diverted fran 3 miles upstream 
of the highly contaminated area directly to the Tennessee River. Channel 
sediments between HSBM 2.4 and ICM 0.0 would be hydraulically dredged 
under near-zero flow conditions. The channel between E-ISBM 2.4 and 5.6 
may be hydraulically dredged or dredged with a dragline if the area were 
dewatered by construction of a containment dike. Overbank sediments 
would be dredged & dragline. 

This alternative would require considerable destruction or alteration of 
habitat. Excavation of the diversion channel would be expected to meet 
bedrock in at least two areas. Flow in IC would be reduced by mre 
than one half, but water levels would not change significantly because 
they are controlled by Wheeler Reservoir. 

k 
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Out-of-basin diversion and containmmt of contaminated sedimants 
additional alternative addressed in the W.A.R. Report. The HSB would be 

is an 

diverted from 3 miles upstream of the highly cont&inated area directly 
to the Tennessee River. Channel sediments between HSEM 2.4 and ICM 0.0 
would be dredged hydraulically. A containment dike would be constructed. 
Channel and overbank sediments within the containment area wculd be 
covered with cmpacted clay and clean fill. 

Inrpacts fran construction of the diversion channel would be the same as 
described above. The area to be isolated for contaimimt is largely a 
wetland system. The areas surrounding that to be filled or covered could 
be expected to beccana drier, with associated shifts in species. Imer 
spots within the area would likely beccm pools on ponds. The existing 
contaminated wetland system would becm a noncontaminated upland. This 
alternative would also require significant destruction or alteration of 
habitat. 

Within&sin diversion and remaral of contaminated sediments was considered. 
The HSB would be diverted around the highly contaminated channel between 
HSBM 3.9 and 5.6. A contaimnt dike would be constructed. HSB and IC 
channel sediments downstream frm the containanent area would be dredged 
hydraulically under near-zero flow conditions, or dredQed by dragline if 
the containment area were dewatered. Overbank sedimants would be dredged 
by dragline. /vl* 

Dredging would increase turbidity levels and, without careful controls, 
could significantly increase the distribution downstream of DUT contaminated 
sedimnt. A within basin diversion channel would require destruction of 
significantly less habitat than an cut-of-basin diversion. 

Another alternative discussed is within-basin diversion and contaimnt 
of contaminated sedimnts. HSB would be diverted around the highly 
contaminated channel between HSBM 3.9 and 5.6. A contaimrmt dike would 
be constructed. HSB and IC channel sediments dcmstream frm the containment 
area wculd be dredged hydraulically. Channel and overbank sedin-ents 
within the containment area would be covered with carpacted clay and 
clean fill. This alternative included an option for constructing, within 
the containment area, a disposal area for sediments dredged downstream 
fran HSEM 3.9. The impacts of this alternative have been discussed under 
the removal of contaminated sedimnts, channel rerouting, and dredging 
and disposal alternatives. In addition, construction of a permanent 
disposal area and a longer diversion channel would cause increased loss 
and alteration of wetlands. 
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-  F Public Cammts and Responses 

On July 14, 1984, after 30 days advance notice to the public through local 
newspaper advertisemmts, a public hearing was held in the Town of Triana, 
Alabam, to provide information to the public and receive caments on the 
Olin Corporation remdial plan. 
the July 14 public hearing 

More than four hundred people attended 
, twenty people registered to speak and eleven 

actually mde statemnts. 

The hearing record was kept cpen until July 28, 1984, to receive written 
cannmts. In addition to the oral cammts entered into the record at 
the July 14, 1984, hearing , seventeen written ccmmts were received by 
July 28, 1984, and nine were received after that date. All amrents, 
oral and written, have been made part of the public record and have been 
considered by the Review Panel in its deliberations on the Olin Corporation 
remedial proposal. 

Those camants pertaining specifically to the remedial proposal may be 
generally classified into three categories: supporting the plan, supporting 
the plan with mdifications, and re carmending alternative remedies. 
The majority of the carmnting citizens frcxn the inmadiate area of the 
contamination supported the Olin Corporation's proposed remedial plan. 
They urged the Review Panel to approve the plan and the Olin Corporation 
to canplete the prqosed isolation of the DDT as rapidly as possible. 

Several people had specific concerns. These concerns dealt with the 
long term mnitoring program, a lack of specificity in the plan, the 
varying amounts of DDT reported in HSB-IC, the scope of the Olin Corporation 
remedial action plan, the potential for groundwater contmination, the 
gromdwater monitoring program, the permanency of the isolation of the 
DDT, and the appropriateness of alternative remedial actions. 

Sme of the camants made at the public hearing and by mail addressed 
matters outside the sccpe of the public hearing and the Review Panel's 
deliberations on the remedial plan and are therefore not appropriate 
subjects for consideration by the Review Panel. Cammts relating directly 
to Olin's renredial proposal are addressed below. 

The lonq~termmnitorinq prcqram will be further defined and resubmitted 
to the Review Panel on February 1, 1985. Theminimmtypes of samples 
and the mling and analytical protocols were set forth in the Joint 
Technical Propcsal to Lnplement E&medial Activities develcped pursuant to 
the Consent Decree. Ccmmts concerning the statistical analyses to be 
used to verify reduction of DDT in fish, the adequacy and availability of 
selected species, smrpling periods, and quality assurance will be carefully 
considered by the Review Panel in its deliberations on the final monitoring 
plan. Additionally, laboratory studies addressing sediment and diet 
uptake, the instream cage study, and the fish sampling program will 
continue, and time-of-travel studies and a water sampling program will be 
instituted. 

h 



Camants concerning a lack of detailed information will be addressed upon 
submittal by Olin of the preliminary detailed engineering design work on 

- 

April 1, 1985. The F&vi& Panel ha& review and approval authority for this 
engineering design. The Review Panel will take the cammts received 
during this cmmnt period into consideration during its review of and 
subsequent action on the detailed design. 

Several carmenters noted the ranqe of numbers reporting the amcunt of 
DM! in the HSB-IC system. The figure of 4,000 tons was the result of a 
preliminary assessment conducted by TVA in 1978. This assessment was used 
to determine the need for further study. A mre detailed engineering study 
conducted by W.A.R., Inc., 1980, subsequently repczted a total of 837 tons 
in the HSB-IC systan. Following the discovery of a mathematical error in 
calculations, this figutie was revised by W.A.R., Inc., to 475 tons. This amamt 
is close to Olin's investigatory results of 422 tons. 

Concerns expressed regarding the scope of Olin's remedial action plan as 
subnitted have been considered by the Review Panel. In-house reviews have 
also been performed by the various agencies involved. These concerns and 
reviews have resulted in additional discussions and mdifications to the 
proposal as set forth in the August 13, 1984, letter frcm the Olin Corpora- 
tion (Appendix 1) and the Review Panel decision. The modifications include 
isolation of DDI in the overbank area, expansion of the amount of DDT to be 
isolated or remved in Reach A, and further identification of the extent of 
DDI contamination in Reaches B and C. 

Potential qroundwater contamination was a concern of several mnters. 
This issue has been carefully evaluated. The potential for subsurface J---Y 
migration of DMI either laterally or vertically is extremely 1~ because of 
the law permability of soils in the contaminated areas, the law solubility 
of DDT in water (approximately 1.2 micrograms per liter), the strong tendency 
of DDT to adsorb to clay soils , and the limited mobility of particulates in 
grcuncbater. Even if traces of DDT were to migrate into the regolith 
aquifer, further migration dmnward to and through the underlying limestone 
bedrock aquifer would not be expected because this area is a groundwater 
discharge area rather than a recharge area. 

Monitoring has not shum DiX contamination of groundwater. In 1979, EPA 
sampled groundwater from public and private water supply wells in the area 
and found none to be contaminated with DDT or its metakolites. Further, 
extensivle grmdwater monitoring conducted for the &my and described in a 
report prepared by W.A.R., .Inc., in 1483 concluded there was no significant 
contamination of gramdwater by DDI at Redstone Arsenal. Additionally, the 
results of the Olin Corporation sapling agree with earlier results. 
Considering there is no present indication of grounhater contamination by 
DDT, the properties of DIYI, and the hydrogeolcgy of the area, the potential 
for contamination of groundwater is considered to be remote. 
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Several questions were raised regarding the groundwater mnitorino program 
and the adeguacy of the baseline. The grcundwater wells that have been 

I sa+ed by the Olin Gqoration as part of its compliance with the term of 
the Consent Decree are wells that were previcusly installed on Redstone 
Arsenal for the purpose of detecting any DUT contamination of groundwater 
that might exist. 
to sample 

Olin was required by the term of the Consent Decree 
specified groundwater wells in 1983 to establish a baseline for 

purposes of measuring the results of the remedial action. In addition, 
groundwater sampling is to be performed by Olin once eery two years for 
up to ten years or until three consecutive simples indicate no contamination. 

The wells specified for monitoring in the Consent Decree ware selected 
fran the existing wells at Redstone Arsenal. They represent sampling 
points upgradient frm the old outflow ditch and dowhgradient fran where 
the ditch crossed the formr plant site. The public water supply wells 
specified are located off Redstone Arsenal property on the north, east, 
and west sides. There are no active public water supply wells to the 
scuthbetween the ArsenalandtheTennesseeRiver. 

The cammts that addressed sartpling frequency, the location of mmitoring 
wells, and the heed for unfiltered samples will be considered by the 
Review Panel in its review of the final long-term mitorihg plan, to be 
submitted by Olin on February 1, 1985. 

Scmm cmmmters raised concerns regarding the permanency of isolation of 
DDT contaminated sediment with regard to possible erosion, scouring 
and/or flooding. DDI has a low solubility in water, and any significant 
transport of DDT cut of the area would primrily occur from transport of 
contaminated sedimmt. Soils underlying the area are predominantly 
clays, to which DDI strongly adsorbs. Ihe covering of contaminated 
sedimnts, subsequent revegetation, the diversion of the former wastewater 
ditch, and the construction of the rainfall diversion ditch should minimize 
this possibility. All dams, the area isolated, and the channel stabilization 
will be designed to w' zthstand repeated flooding and erosion. 

No significant erosion or scouring of contaminated sedinrent fran the area 
isolated is expected. Ome contaminated sedimnts are covered with clean 
fill material and stabilized, the area isolated will have ah elevation 
similar to the overbank area. Historically, the overbank area has not 
been subject to significant scouring, but rather has been a depositional area. 
The area isolated also is expected to be a depcsitional area after coqletion 
of the remdialactioh. 

No significant nodification of flow is expected to occur fran the irrple- 
mntation of the plan that would be expected to alter the frequency of 
flooding or the potential for scouring. 
backwater from Wheeler Reservoir. 

Most flooding events are caused by 
The new diversion channel will be designed 

to carry a greater volume of flows than the existing channel and will not 
cause additional flooding. Further, the removal of the Huntsville wastewater 
treatment plant effluent will reduce flows in the HSD system by an estimated 
30 million gallons per day. These features of the area and the remedial 
plan indicate that permanent isolation should occur, with minimal scouring 

t and resuspension of DDWmntaminated sedimnt frm the area isolated. 
L 



Reccrmnendations for several alternative remedial actions were received as 
caments, and are discussed below. 
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1. Dredge and Transport Offsite - This alternative was considered in the 
W.A.R. Report, 1980. Dredging would result in a significant qportunity 
for suspension and redistribution of DDI further into the HSB-IC system 
and into the Tennessee River. During the operations, the contamination 
of fish and wildlife with DDI could be significantly increased. The 
added transport could result in higher levels of contamination occurring 
in dcmstream areas. This action could increase the contamination of 
fish in the 1-r portions of IC and the Tennessee River. 

This alternative would involve destruction of the major portion of the 
existing natural habitat of HSB and n-qch of IC. Aquatic habitats and 
wetlands covering hundreds of acres wculd be destroyed or drastically 
altered. Depending on the alternative chosen , almost 72 acres of stream 
bank would be converted to access roads, over 12 miles of pipelines with 
11 booster pumps would be installed for transporting dredged material, 
187 acres of upland habitat would be converted into disposal areas, and 
a two to three million gallon per day (MGD) water tre'dtmnt plant and/or 
a four million gallon per day punping station would have to be constructed. 
In all, an estimated 1000 acres of upland and aquatic habitat would be 
significantly altered. 

Following dredging, the material would have to be transported from the site. - 
Transportation of the DDI-cmtaminated sedimnts to a licensed hazardous 
waste landfill would be difficult. The nearest permitted hazardous waste 
landfill is located at Emlle, in west Alabama, approximately 170 miles 
away. Local roads and traffic would be adversely affected by the truck 
traffic necessary to mve this amount of material; A-large nu&er of 
specialized trucks would be reguired. Transport of this material could 
require as mch as five years to accomplish. Prior to hauling, the sedimnt 
would require dewatering, which would create an added problem of disposing 
of the contaminated water and would increase the risk of DUI being released 
to the enviroment. 

The adverse effects fran this remedy, including the potential for redistribution 
of the DDI into the environmant fran dredging and transportation, the other 
severe envimntal consequences of dredging, the effectonlocalroads 
and traffic, and the questionable additional benefits that might be obtained 
indicate this alternative is not in the public interest. '- 

3. Destroy Fish and Restock - This method, to be successful, would 
involve killing fish - not only resident in the HS%IC System, but also fish 
resident in the Wheeler Reservoir - because fish migrate fran Wheeler 
Reservoir into HSR-IC and can becam contaminated. Methods for acccnplishing 
this approach would be detrimental to the entire system, because the effect 
ccxlld not be limited to fish. Collection and disposal of the contaminated 
fish would be a considerable problem. Since the typical lifespan of the 
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fish in this area is approximately ten years, this action cculd eliminate 
same of the contaminated fish fran HSB-IC faster than normal mortality. 
Hwever, the benefits to be gained fran this approach are not deemad.to 
justify the severe environmntal consequences. 

k 

4. On-Site or Off-Site Detoxification - In-place biological or chemical 
destruction, neutralization, and detoxification, have been demonstrated in 
laboratories but have not yet been proven feasible for large scale treat- 
ment. In addition, research performed in the 1970s oh incineration of DIJI 
found the method to be feasible for small amounts of material but not 
manageable for large amounts. Any of these x&hods would require dewatering 
the material prior to on-site or off-site treatment. Dewatering would 
create an added disposal problem and increase the risk of releasing DDI 
back into the enviromnt. For off-site treatment the material would have 
to be hauled by truck, with the added risks and environmental consequences 
inherent in the transport of large quantities of contaminated sediment. 

5. Wetlands Mitigation - Mitigation for the loss of wetlands is an alternative 
that will be considered through the varicus federal and state permitting 
processes. 
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~locd Easemnt Considerations 

TVA has no custody or control of lands within Redstone Arsenal, 
thus, the prcpcsal as modified would not require any TVA land use authori- 
zation. However, TVA has flood easement rights up to elevation 560. The 
Olin propma as mdified dces not appear to have any major effect on TVA 
reservoir flood storage capacity: hcwever, some caqensation my be 
required for losses of peer storage capacity between elevations 550 and 
556.3. TVA cannot make any guarantees with respect to water levels in the 
project area, nor can the water levels resulting fran no-1 reservoir 
operations be changed except in special circumstances. These circumstances 
would have to be fully emhated in advance by TVA and my require compensation 
for any alterations. 
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U. S. Fish and Wildlife Service Considerations 

The U. S. Fish and Wildlife Service plans to conduct a wildlife monitoring 
program on Wheeler National Wildlife Refuge to determine residues of m 
in various species of wildlife. The data obtained fran this program will 
be submitted to the Review Panel. 
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REVIEW PANEL DECISION DOCUMENT NUMBER 2 - 

BASELINE DATA, SUBSTITUTE SPECIES, AND INTERIM GOALS 

FOR FISH AND WATER 
I 

I. Introduction: 

On May 31, 1983, the United States District Court for the 

Northern District of Alabama (Northeastern Division - the Honorable 

Robert B. Propst) entered, as part of an overall order settling 

litigation between the United States of America, the State of 

Alabama, and four sets of private parties against the Olin 

Corporation, a Consent Decree that governs the development and 

implementation of remedial action for the DDT contamination in 

the Huntsville Spring Branch - IndianCreek (HSB-IC) System. The 

Consent Decree requires the Olin Corporation to develop and 

implement a remedial plan that will meet a performance standard 

of 5 parts per million (ppm) of DDT* in fillets of Channel Catfish, 

Largemouth Bass, and Smallmouth Buffalo in specified reaches of 

the HSB-IC System consistent with the goals and objectives of the 

Decree. Those Reaches are: 

A- HSB Mile 5.4 to 2.4 
B - HSB Mile 2.4 to 0.0 
C- IC Mile 5.6 to 0.0 

* The term DDT is used here as it is defined im &ha 
(p.41, and includes isomers of the compounds DDT, 
and DDE. 
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A Review Panel, consisting of members of the United States 

Environmental Protection Agency, Tennessee Valley Authority, i,ps 

United States Fish and Wildlife Service, the Department of the 

Army, the State of Alabama, and nonvoting participants from the 

Town of Triana, Alabama, and the Olin Corporation was established 

by the Consent Decree. The Review Panel responsibilities include, 

among other things, evaluation of data collected by Olin, taking 

action on Olin's remedial proposals and agreement on or establish- 

ment of baseline data for fish and water, substitute species, and 

interim goals, in order to effectively evaluate the progress 

toward attaining the performance standard of 5 ppm DDT in filets 

of three species of fish. 

The Olin Corporation submitted a proposed remedial plan, 

monitoring program, and construction and implementation schedule 
./-A :, 

on June 1, 1984 as required by the Consent Decree. The Review 

Panel evaluated the proposed remedial plan and accepted it, with 

modifications on August 31, 1984. That Decision Document of 

August 31, 1984 required Olin to propose by August 1, 1985, 

interim goals for DDT concentrations in fish, suspended sediment, 

and the. water column for the years 2, 4, 6, and 8 following 

completion of the remedial action. The Consent Decree, in para- 

graphs 10 and 12, requires Olin to conduct monitoring studies to 

obtain baseline data which will be used to evaluate the effective- 

ness of the remedial action, and to provide information on 

substitute species in the event the performance standard fish are 

not available. 
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Olin has obtained data and developed proposals for Review 

Panel consideration on the issues of Baseline Data for Fish and 

Water, Substitute Fish Species, Interim Goals, and Long-Term 

Monitoring Program. The Technical Committee of the Review Panel 

has reviewed pertinent data and proposals and made recommendations 

on these issues to the Review Panel. The Review Panel has 

considered the recommendations, and the information submitted by 

Olin, along with the objectives of the Joint Technical Proposal 

to Implement Remedial Activities (Exhibit B to the Consent Decree) 

in reaching the decisions set out below. 

This document sets out the Review Panel Decisions on the 

Baseline Data for Fish and Water, Substitute Species, and Interim 

Goals. The Long-Term Monitoring Program will be addressed in a 

separate document. Nothing in this Decision Document is intended 

to modify the terms of the Consent Decree and in the event of any 

inconsistencies between this Decision Document and the Consent 

Decree, the provisions of the Consent Decree will govern. 

II. Decisions 

A. Baseline Data Decision 
i 

The Consent Decree requires Olin to obtafn baseline data on 

DDT residues in water, fish, and sediments for the HSB-IC System. 

The procedures and protocols for monitoring are based on the 

Joint Technical Proposal (Exhibit B to the Consent Decree) and 

subsequent revisions. Data were provided by Olin as they were 

available in quarterly progress reports. As requested by the 

Review Panel, Olin presented the Baseline Data Report for Fish 
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and Water for the HSB-IC System on March 1, 1986. Baseline data 

will be used for comparisons with future data collections to f---k / 4 
evaluate progress toward attainment of the performance standard. 

It also provides the basis for establishing interim goals, 

substitute fish species, and a long-term monitoring program., 

The baseline conditions for DDT concentrations in sediment, 

water, and performance standard fish from the HSB-IC System are 

summarized in Tables l-3. Table 1 summarizes the distribution of 

DDT in sediments from the channel, overbank, and ponded areas in 

each Reach. Detailed discussions and tabulated data are available 

in the references. cited in Appendices A and. B. 

Specific ranges of fish age classes were used for performance 

standard fish to reduce the variability and sample processing 

problems that were found with fish outside the age class range. ,,- 
i. 

The average DDT concentration in the filets of the selected age 

classes was similar to overall average for all age classes, but 

the selected age classes had a lower variance associated with the 

average. The data on individual age classes of each performance 

standard fish are presented in Appendix B. 

The March 1, 1986 report includes DDT residue data for water 

and fish that were collected during Olin's environmental studies 

conducted between 1982 and 1985. Additional analyses of stored 

fish samples have been requested by the Review Panel for determin- 

ations of substitute species for Largemouth Bass. 
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The Review Panel's Baseline Data Decision included in this 

document is based on data submitted by Olin in references cited 

in Appendix A. Appropriate revisions to the baseline data deci- 

sion will be considered for incorporation into the data base as 

additional analytical results of samples collected during the 

baseline data studies become available. 

B. Substitute Species Decision 

The performance standard fish are Channel Catfish, Largemouth 

Bass, and Smallmouth Buffalo of selected age classes (see Table 3). 

The purpose of the remedycies) required by the Consent Decree is 

the isolation of DDT in the HSB-IC System from people and the 

environment. In order to evaluate compliance with the performance 

standard of 5 ppm DDT in the absence of the performance standard 

fish, it will be necessary to use a substitute species. 

The Technical Committee and the Review Panel considered the 

following factors in selecting the appropriate substitute species: 

size, feeding habits, residue levels, abundance, and overall 

similarity to the performance standard species. 

A substitute species shall only be used when a performance 
/ 

standard fish of the proper age class cannot be collected. The 

Review Panel expects Olin to undertake additional effort whenever 
i 

necessary to collect the performance standard species. Therefore, 

in the event that a performance standard fish species of the 
b 

appropriate age class is not collected from a Reach for three 
1 
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consecutive years, the levels of DDT in filets of its substitute 

species of selected age classes,* will be used to evaluate attain-;, 

ment of the performance standard and to demonstrate maintenance 

of the performance standard. If it becomes necessary to use a 

substitute species rather than a performance standard fish, the 

substitute fish species will continue to be used for compliance 

evaluations, even if the original performance standard species 

is captured later. If both the performance standard species and 

its official substitute cannot be collected, the Review Panel 

will select another substitute species as appropriate. 

Brown Bullhead will be the substitute species for Channel 

Catfish and Bigmouth Buffalo will be the substitute species for 

Smallmouth Buffalo. Additional analyses of other possible substi- 

tute species for Largemouth Bass are being performed by Olin. 
f7 

Upon completion of these analyses, the Review Panel will approve 

an appropriate substitute species for Largemouth Bass. 

C. Interim Goals Decision 

The purpose of the interim goals is to evaluate Olin‘s 

progress toward achieving the performance standard, so that 

additional remedial measures, if necessary, can be required by 

the Review Panel in a timely fashion. The development of interim 

* The selected age classes would be similar to the age class 
used for the performance standard fish species (see Table 4). 
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goals is based on available site specific data and the current 

\ 
state of scientific knowledge about the biological effect's of 

DDT, its transport and the anticipated effect of the remedy on 

DDT residues in water and fish. The Review Panel recognizes that 

development of interim goals is also based on exercise of sound 

professional judgment. Accordingly, while the interim goals set 

forth in this document are valid, in the future changes may be 

necessary to account for environmental conditions and circumstances 

that were unknown at this time. 

1. Water 

The interim goals for DDT concentrations in unfiltered 

surface water at four locations in the Huntsville Spring Branch 

and Indian Creek (HSB-IC) system are as follows: 

Location 
INTERIM GOALS 

(Net DDT above backqround) 

HSBM 5.0 (Salient Cut) 0.0 ppb 

HSBM 2.4 1.5 ppb 

ICM 4.6 0.25 ppb 

ICM 0.38 0.10 ppb i 

These goals are measured at four locations as a net increase 

above the background concentrations. Background DDT in unfiltered 

water averaged 0.7 ppb based on measurements at the background 
c 

stations HSBM 9.75 and ICM 8.2 during the Olin's field investiga- 

tions during 1982-1985. The interim goals are the same for years 1 

Page 7 of 10 



2, 4, 6, and 8. The DDT concentrations in unfiltered water on 

an average and individual basis will be compared to the interim I-: 

goals for net DDT at each location. Background will be measured 

during each sampling period for determination of net DDT. 

2. Fish 

The interim goals for DDT residues in fish reflect the average 

DDT concentrations in fish filets that would be expected to occur 

after the remedial action is completed. If the remedial action 

successfully isolates DDT from people and the environment, fish 

DDT residues should decrease each year. The specific rate of 

decrease is difficult to predict, however, DDT residues in the 

filets of each performance standard fish species must average 5 

ppm or less in all three reaches within ten years after the 

remedial action is completed. This standard must be attained and 

maintained in accordance with the provisions of the Consent Deer f---l 

Olin presented three approaches for predicting interim goals 

for DDT concentrations in fish filets. Approach 1 (the kinetic 

model) assumes that stopping the source of DDT will cause a rapid 
. 

decrease in fish residues in the early years after the remedy is 

completed followed by a slower decline. Apprcach 2 (the age 

distribution model) assumes no loss or gain of DDT occurs by 

individuals as they mature. This model predicts a moderate rate 

of decrease. Approach 3 (the linear model) assumes a constant 

rate of decrease. This is the most conservative estimate of 

changes in DDT levels. 
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The Review Panel will use the linear model to calculate 

\ interim goals for the changes in average DDT concentrations in 

filets of each performance standard fish. The average is calcu- 

lated for fish of specific age classes for each performance 

standard species that are caught, retained, and analyzed for each 

Reach of the HSB-IC System. The interim goals are shown for 

performance standard species on Table 4. The average filet DDT 

concentration in year 0 is derived from the Baseline Data. The 

interim goals for substitute species are shown on Table 5. 

The interim goals for substitute species are based on selected 

age classes, as indicated in Tables 4 and 5. 

III. Conclusion 

This Decision Document comprises the decisions on Baseline 

Data for Fish and Water, Substitute Species and Interim Goals, 
I 

! and Appendices A and B, which are attached hereto and are / 
/ c I 

incorporated herein. I 

I 
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These Decisions are accepted and adopted by the representatives 

of the Review Panel member agencies and concurred in by the ,.-. i 

nonvoting participants as shown by the signatures affixed hereto. 

MEMBERS # 

HOWARD D. ZgLER 
Chairman, iew Panel 

2&&..% \-&?--LL 
DR. EDWARD S B&ND&R 
EPA - Washington, D.C. 

Tennessee Valley Authority 

ife Service 

( U.S. Army, / Redstone Arsenal 

Alabama Department of 
Enviromental Management 

f--P- NONVOTING PARTICIPANTS 

&4&e Mt. 
VERRILL M. N-WOOD 
Olin Corporation 

0c-j. 2 a 1966 
DATED: 
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APPENDIX A 

. 
/ REFERENCES 

DDT in Fish and Water Baseline Report, March 
Olin Chemicals Group, Charleston, Tennessee 

1, 1986 

Field and Laboratory 
Branch - 

Investigations of the Huntsville Spring 
Indian Creek System, July 1, 1985 

Volumes 1 and 2 Olin Chemicals Group, Charleston, Tennessee 

Substitute Fish Species Report, March 1, 1986 
Olin Chemicals Group, Charleston, Tennessee 

Quarterly Progress Report, Number 11, DDT Investigation 
Huntsville, Alabama, March 1, 1986 (See Appendix IV-C 
for Substitute Fish Data) Olin Chemicals Group, 
Charleston, Tennessee 

Huntsville Spring Branch 
Interim Goals, August, 
Charleston, Tennessee 

- Indian Creek, Post Remedial Action 
1985, Olin Chemicals Group, 

Quarterly Progress Report, Number 12, DDT Investigation 
Huntsville, Alabama, September 1, 1986 Olin Chemicals Group, 
Charleston, Tennessee (See IV and VI for new baseline data 
and IV for progress on substitute species.) 

r 
DDT Concentrations in Performance Standard Fish by Age Class, 

August 13, 1986. Handout from Keith Roberts, Olin Chemicals 
Group, Charleston, Tennessee 



TABLE 1 
f-7 

DDT IN THE SEDIMENTS OF THE HSB-IC SYSTEM 

QUANTITY PERCENT 
REACH LOCATION (tons) OF TOTAL 

A Channel (Upper Reach A) 286.0 
(Lower Reach A) 74.7 

Overbank (Upper Reach A) 29.0 
(Lower Reach A) 0.9 

Ponded (Upper Reach A) 

SUB-TOTAL 

B Channel 

Overbank 

Ponded 

SUB-TOTAL 

C Channel 6.6 1.6 

Overbank (0.1 (0.1 

Ponded 0.5 0.1 

SUB-TOTAL 7.1 1.7 

HSB-IC Channel 374.5 91.6 

Overbank 30.6 7.5 

Ponded 3.7 0.9 

2.9 

393.5 

0.7 

96.3 

7.2 1.8 

0.7 0.2 

0.3 (0.1 

8.2 2.0 

408.8 100.0 

408.8 100.0 

n 

88.3 

7.3 



TABLE2 

BEELINEI~WAF~RD~XIN'IWEUNFIL~REDW?$FER . ..yL *.. .) e, t; .* . . . r' .' ' 

Stream Number 
Mile Lccaticn 

Average 
of Sanples (pw) 

Hsm 9.75 HSB at I%rtin Road 117 0.77 
. 
104 8.2 IC at Martin Road 177 0.60 

REXHA 

* HSBM 5.0 HSBatTVABoatIanding 

I-E@4 4.0 HSB at Mile 4.0 

120 3.4 

aa 12 

~AandBEkxndary 

HSBM 2.4 HSBat Dodd-d 

RE?KXC 
i 

I&4.6 'k it Centerline Rd 

ICM 0.38 IC at Thana 

124 13 

122 1.7 

Standard 
Deviation 

0.97 

0.89 

3.6 

17 

14 

i 
2.4 

1.6 li 

* HSBM 5.0 was covered by the remedial action. A new static will be 
selected at the salient cut gaging statim. 



Age Class 
--2s?%L 

* II-IV 

O-VI 

(all data) 

IAge Class 
RarKIe 

*II-V 

(ZIdata) 

Age Class 
Range 

*III-VI 

(Edata) 

217498 

O-686 

213-393 

0439 

-Em 
Rarrle (m) 

318-653 

O-1073 

A. 

B. 

c. 

TABLE3 

BlusELINEm ~ICNS INFISH 

~~ICNSINCHANNEL CATFISH 

Statistical 
Parameter ReachA FbchB 

numberofsaqhs 29 
average (Dmasppm) 95 :z 
standard deviation 82 89 
range 2.1 to 320 1.5 to 530 

number of samples 104 233 
average 65 46 
standard deviation 100 81 
range 1.5 to 480 0.4 to 530 

mmIcNsIN~l?ASS 

Statistical 
parameter ReadhA M&B 

number of samples 21 3 
average (DM! as pp) 7.1 37 
standard deviation 7.8 11 
range 1.2 to 28 28 to 49 

numberofsanples 22 3 
average 8.3 37 
standard deviation 9.5 11 
range 1.2 to 34 28 to 49 

Statistical 
parameter ReachA W&B 

nmiber of sa@es 12 20 
average (Dar as ppm) 140 180 
standard deviation 190 190 
range 1.8 to 600 2.4 to 620 

numberofsanples 15 40 
average 140 120 
standard deviation 180 170 
range 1.8 to 600 1.2 to 620 

RBachC 

118 
66 
79 

1.6 to 550 

187 
73 

120 
1.2 to 920 

I&a&C 

34 
8.2 
6.(!-- 

1.2 t 

36 
8.0 
5.9 

1.2 to 24 

RE!XhC 

70 
110 
100 

1.4 to 470 

97 
110 
120 

1.4 to 520 

* Age classes that will be used to determine compliance, interim goals, and need f?'+-; 
Substitute species. Presented to Technical Comittee 8/13/86. 



TABLE4 

INTERIMcQALsEY3RDlX C!ONCEWRATIoNS INPEREORI'4ANCESI'~SF!ECIES 
BYREACHBASEDONLINE&RDECREASEINDM:WITHTIME 

SPECIFS 

A channel catfish 

A Smallmxlth kuffalo 

A Largemouthbass 

B Flannel catfish 

B Smallmxlth baffalo 

B Largemnuthbass 

C Qtannel catfish 

C Smallmuth buffalo 

C Iargemuth bass 

AGECLASS 

II - IV 

III -VI 

II -v 

II - IV 69 56 44 31 18 5.0 

III - VI 180 150 110 75 40 5.0 

II -v 37 31 24 18 11 5.0 

II - IV 66 54 42 29 17 

III -VI 110 89 68 47 26 

II -v 8.2 7.4 6.8 6.2 5.6 

AVERAGEW CXWEMXATION (ppm) INFILE 

YEAR0 YEaR2 

95 77 

140 110 

7.1 6.7 

YFAR4 YEAR6 YEAR8 

59 41 23 

86 59 32 

6.3 5.8 5.4 

YEAR 10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 



Ib?IERIMcaALs~R~ CKWWPRATIONS INSWSWlUTESPMlIES 
BYRJ%f.3iBASEDC&JLINEARDEXXEASEINDIYl?WIMTIME 

AVERAGEDLV WCElWRATICH(ppm)INFIW 

suBST1TvrE 
SPEICIES YEAR0 YEAR2 YEAR4 YEAR6 YEAR8 YEAR 10 

A BrownBullhead 35 29 23 17 11 5.0 

A Bigmxtth buffalo 93 77 59 41 23 5.0 

B BrcwnBullhead 39 32 25 19 12 5.0 

B Bigmouth lxlffalo 64 52 40 28 14 5.0 

C BrownBullhead 58 48 38 27 16 5.0 

C Bigmcuth tiffal 30 25 20 15 10 5.0 

Note: Brawn Bullhead,is the substitute species for Channel Catfish, Bigmuth Buffalo 
is the substitute species for Smllnmth Buffalo, and the suketitute species 

L for Larg-th Bass is to be determined. 

1 

I  
> 
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AE'PI!%T)IXB 

DM?EMCEMYWTIONS IN~~STANMRD FISH BY AGE CLASS 

DM'ocwcENpRATI~S IN-BASS 

Age Class Statistical 
Range (YZS) Parameter ReachA Rea&B Rea&C 

I-III 1+ - 4 167-303 

I-IV 1+ - 5 167-347 

II-IV 2+ - 5 213-347 

II-V 2+ - 6 213-393 

O-VI 
(all data) 

nuniber of samples 8 
average 7.1 
standard deviatim 9.1 
range 1.2 to 28 

number of sanples 19 3 26 
average 7.7 37 7.6 
standard deviaticm 8.0 11 5.5 
range 1.2 to 28 28 to 49 1.2 to 21 

number of saaples 19 3 26 
average 7.7 37 7.6 
standard deviatim 8.0 11 5.5 
range 1.2 to 28 28 to 49 1.2 to 21 

number of samples 21 3 34 
average 7.1 37 8.2 
standard deviaticm 7.8 11 6.0 
range 1.2 to 28 28 to 49 1.2 to 24 

0 -7 o-439 number of samples 22 3 36 
average 8.3 37 8.0 
standard deviation 9.5 11 5.9 
range 1.2 tb 34 28 to 49 1.2 to 24 

* 
) 
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1 
35 
- 

10 
8.9 
6.7 

1.8 to 21 



APPEND1x B 

DM'aXK!EWRATIONS IN PEEGWM?WCESWNMRDFISHBYAGECLASS 

DIEOXXEM%ATIONS INSMALLMOVIHBUFFW 

DM?-ICN (ppm)BYmAc'~ 

AgeClass Lf=W Statistical 
Range (YZS) Range bd Parameter Reach A &a&B &a&C 

II-IV 

II-V 

II-VI 

III-V 3+ - 6 318-569 

III-VI 

III-VII 

O-XI 
(all data) 

2+ - 5 

2+ - 6 

2+ - 7 

235-485 number of sanqles 
average 
standard deviation 
range 

235-569 numberofsanples 
average 
standard deviation 
range 

235-653 number of samples 
average 
standard deviation 
range 

number of samples 9 18 
average 100 200 
standard deviation 150 200 
ranQe 1.8 to 440 2.4 to 620 

318-653 numbxofsanples 12 20 
average 140 180 
standard deviatim 190 190 
range 1.8 to 600 2.4 to 620 

318-737 number of samples 14 25 
average 140 170 
standard deviatim 180 180 
range 1.8 to 600 2.4 to 620 

O-1073 number of samples 
average 
standard deviatim 
range / 

15 
140 
180 

1.8 to 600 

40 
120 
170 

1.2 to 620 

6 
140 
180 

1.8 to 440 

9 
100 
150 

1.8 to 440 

12 
140 
190 

1.8 to 600 

18 
66 

160 
1.2 to 620 

27 
130 
190 

1.2 to 620 

29 
130 
180 

1.2 to 620 

39 
76 
91 

1.4 to 390 

65 
96 
91 

1.4 to 390 

77 
98 

100 
1.4 to 390 

58 
110 
90 

1.4 to 470 

70 
110 
100 

1.4 to 470 

77 
110 
110 

1.4 to 500 

97 
110 
120 

1.4 to / I 
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1 1 % b 
! REVIEW PANEL DECISION DOCUMENT NUMBER 3 

REMEDIAL ACTION PLAN TO ISOLATE DDT 
IN LOWER REACH A OF HUNTSVILLE SPRING BRANCH 

b 
I. Introduction: 

On May 31, 1983, the United States District Court for the 
Northern District of Alabama (Northeastern Division - the Honorable 
Robert B. Propst) entered, as part of an overall order settling 
litigation between the United States of America, the State of 
Alabama, and four sets of private parties against the Olin 
Corporation, a Consent Decree that governs the development and 
implementation of remedial action for the DDT contamination in the 
Huntsville Spring Branch - Indian Creek (HSB-IC) System (Figure 
1). The Consent Decree requires the Olin Corporation to develop 
and implement a remedial plan that will meet a performance standard 
of 5 parts per million (ppm) of DDT* in filets of Channel Catfish, 
Largemouth Bass, and Smallmouth Buffalo in specified reaches of the 
HSB-IC System consistent with the goals and objectives of the 
Decree. Those Reaches are: 

A- HSB Mile 5.4 to 2.4 
B- HSB Mile 2.4 to 0.0 
c - IC Mile 5.6 to 0.0 

A Review Panel, consisting of members of the United States 
Environmental Protection Agency, Tennessee Valley Authority, United 
States Fish and Wildlife Service, the Department of the Army, the 
State of Alabama, and nonvoting participants from the Town of 
Triana, Alabama, and the Olin Corporation was established by the 
Consent Decree. The Review Panel responsibilities include taking 
action to approve or disapprove Olin remedial proposals or to 
designate a substitute remedy. If, during or following implementa- 
tion of the remedy, the Review Panel determines that modifications 
are necessary to meet the 5 ppm performance standard established in 
the Consent Decree, the Review Panel may require such modifications. 

In its Decision Document dated August 31, 1984, the Review 
Panel adopted with modification the Olin Corporation remedial action 
plan for isolation of DDT-contaminated sediments in the area of the 
HSB-IC System designated as Upper Reach A (HSB 5.4 to 4.0). The 

* The term DDT is used here as it is defined in the Consent Decree 
and includes isomers of the compounds DDT, CDD (or TDE), and DDE. 
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Review Panel required Olin to submit a remedial action proposal for 
the remainder of Reach A. This area was designated as Lower Reach 
A (HSB 4.0 to 2.4). Olin proposed a remedial action for Lower 
Reach A to the Review Panel on August 14, 1986. Engineering plans 
and technical specifications were submitted on October 30, 1986. 
The proposed remedial action plan for Lower Reach A has been reviewed 
and evaluated by the Review Panel. 

Olin has submitted permit applications to the appropriate 
permitting agencies. Additional detailed information on the 
environmental aspects of this remedy may be developed through the 
federal and state permitting and environmental review processes. 
If appropriate, the remedy will be reevaluated by the Review Panel 
in light of the additional environmental information. 

This document sets out the Review Panel decision for the area 
of HSB designated as Lower Reach A. Nothing in this Decision 
Document is intended to modify the terms of the Consent Decree and 
in the event of any inconsistencies between this Decision Document 
and the Consent Decree, the provisions of the Consent Decree will 
govern. 

II. Decision: 

The decision of the Review Panel is to accept the Oli,-' 
Corporation proposal to isolate in place the bulk of the DD'. 
contaminated sediments in the area designated as Lower Reach A, 
HSB 4.0 to 2.4. Olin's remedial action plan is described in its 
Section 404/26a permit application dated September 15, 1986 and 
revision thereto dated October 27, 1986. The plan consists of the 
following actions: 

0 Olin Corporation will bypass and bury in place 71 
tons of the 75.6 tons of DDT between HSBM 4.0 and 
2.4. Implementation of the remedial plan will take 
place in areas totally within the boundaries of the 
Redstone Arsenal (RSA) and Wheeler National Wildlife 
Refuge. Figure 2 depicts the particulars of the 
remedial plan for this portion of Reach A. 

0 The action to bypass and bury in place will be accom- 
plished by construction of four diversion structures, 
excavation of a new channel between HSBM 3.4 and 2.4, 
filling in of three areas known as Fill Areas 1, 2, 
and 3, construction of a specially designed drainage 
ditch to divert surface drainage around the filled 
areas, and excavation of portions of the channel 
sediments. 
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0 Additional project activities will include filling of 

portions of the HSB channel and other areas between HSBM 
4.0 and 2.4 with placement of material excavated on-site 
and trucked-in fill, construction of earthen diversion 
structures, runoff diversion channels, access roads, and 
stockpile areas. 

0 Olin will isolate approximately 94 percent of the DDT in 
the channels and other areas of Lower Reach A. This in 
combination with the remedial action work in Upper Reach 
A will isolate approximately 93 percent of the DDT in the 
HSB-IC system. Table 1 sets out the distribution of DDT 
in sediments in the HSB-IC system. 

The decision of the Review Panel includes the following terms 
and conditions: 

1. The Review Panel may direct modifications to the 
remedial action to improve its effectiveness or if it 
becomes apparent that the remedial action is not adequate 
to meet the performance standard consistent with the 
goals and objectives of the Consent Decree. 

2. Approval of the Olin Corporation remedial action 
plan is limited to the approach discussed above and the 
time schedule set out below. The specific actions neces- 
sary to implement the remedial action plan will be further 
developed through the necessary permitting actions and 
negotiations with appropriate federal and state agencies. 

Olin Corporation will take all reasonable measures to meet the 
following schedule: 

December 1, 1986 Obtain the necessary permits for the 
remedial work. 

December 15, 1986 Submit any necessary revisions to the 
construction schedule for the remedial 
work. 

March 15, 1987 Submit any necessary revisions to the 
long-term monitoring plan for the con- 
struction and post-construction period. 

Oct. 15, 1987 Identify the "designated event" which 
Olin proposes will signify "completion" 
of construction and implementation of 
the remedy as specified in Paragraph 
52(j) of the Consent Decree. 
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The Review Panel will review 
implementing the remedial 

Olin's progress to date in 
action and other relevant information 

in making a final decision on the determination of the "designated 
event." 

III. Decision Considerations: 

After careful review and consideration of the provisions of 
the Consent Decree relative to this decision, the features of the 
plan, the reasonable alternatives, the environmental consequences, 
and the comments submitted by the public, the Review Panel accepts 
the remedial plan for Lower Reach A, as revised. The Review Panel 
finds the Olin remedial plan to be an appropriate remedial action 
toward achieving the required performance standard of five parts 
per million of DDT in filets of specified fish species in the 
HSB-IC system, consistent with the goals and objectives of the 
Consent Decree. 

A. Consent Decree Provisions: 

1. Performance standard: The Olin remedial plan for 
the DDT contamination in HSB-IC shall achieve a performance standard 
of 5 ppm DDT in filets of channel catfish, largemouth bass, and 
smallmouth buffalo in Reaches A, B, and C of the HSB-IC System. .f---, 

2. Goals and Objectives: 

a. Isolate DDT from people and the environment in 
order to prevent further exposure; 

b. Minimize further transport of DDT out of the 
HSB-IC System; 

c. Minimize adverse environmental impact of 
remedial actions: 

d. Mitigate effect of DDT on rildlife habitats in 
the Wheeler National. Wildlife Refuge; 

. e. Minimize adverse effects on operations at RSA, 
Wheeler Reservoir, and Wheeler National Wildlife Refuge: 

f. No increase in flooding, particularly at the 
City of Huntsville and RSA, except those increases in water level 
which can be reasonably expected in connection with the implemen- 
tation of remedial action, provided Olin takes all reasonable 

'steps to minimize or prevent such increases; and 

cl* Minimize effect of loss of storage capacity for 
power generation, in accordance with the Tennessee Valley Authority 
Act. - 
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3. Factors to be considered by the Review Panel': 

a. The nature of ,the'. endangerment to human health 
and the environment which the remedial action is designed to address; 

b. The extent to which implementation of the remedial 
action would reduce or increase endangerment to human health or the 
environment; . 

c. Whether implementation of such remedies is un- 
necessary to satisfy or is inconsistent with the Goals and Objectives 
set forth in the Consent Decree and the performance standard; and 

d. Whether the remedy chosen is the most cost-effective 
means of accomplishing the performance standard. 

4. Effect of Other Laws: 

The Consent Decree requires that all work undertaken 
pursuant to the Decree is to be performed in accordance with all 
applicable federal, state, and local statutes, regulations, 
ordinances, and permits. 

B. Features of the Remedial Action for Lower Reach A: 

The Review Panel and supporting technical staff have 
reviewed plans and data for the remedial action from the Olin 
Corporation and other sources. The remedial action underway in 
Upper Reach A has been carefully monitored for compliance with all 
permits and the quality of the construction work. The performance 
of Olin Corporation and its construction contractor has been 
satisfactory in all respects. It is the consensus of the Review 
Panel that continuation of the remedial action underway in Upper 
Reach A should proceed in Lower Reach A in order to isolate the 
bulk of the DDT-contamination in Reach A from people and the 
environment and to meet the performance standard, consistent with 
the goals and objectives of the Consent Decree. 

It is clear that the complex issues raised by the DDT con- 
tamination cannot be resolved simply nor can success be guaranteed 
prior to implementation. The following features of the remedial 
plan have been evaluated by the Review Panel: 

1. It isolates a significant source of DDT in the HSB-IC 
system and is a logical extension of the work in Upper Reach A. 

2. It reduces the transport of DDT and sediment in water, 
thus reducing overall DDT exp6sure to humans and the environment. 

3. It minimizes the resuspension and movement of 
DDT contaminated sediments. 
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4. It is a feasible remedial measure that can be imple- 
mented in a relatively short time. 

5. It does not adversely affect groundwater. 

6. It does not preclude the implementation of further 
actions if deemed necessary. 

7. 
maintenance. 

It requires a long term commitment for monitoring and 

a. It does not significantly affect the operation of 
TVA's flood control and navigation system, 
alter the effects of upstream flooding. 

nor does it materially 

c. Environmental Consequences: 

The environmental consequences of the Upper Reach A 
remedial action were fully discussed in the August 31, 1984 Decision 
Document (pp. 6-7 and Appendix 2). There are no new measures pro- 
posed in this action that are significantly different from the Upper 
Reach A remedial action; therefore, no new or increased environmental 
consequences are expected to result from this project. Based on 
the work that has taken place, 
Review Panel, 

which has been monitored by the 
it has been determined that no additional environmenta!--*, 

analysis is required of the Review Panel for the actions approve 
by this document. 

The remedial action for Lower Reach A will involve channel 
diversion, channel excavation and creation, access road construction, 
surface drainage, and filling of channel and other areas. Some 
unavoidable adverse environmental impacts will occur as a result of 
construction. Some DDT in Lower Reach A will not be isolated and 
will remain in portions of the channels and wetlands in Wheeler 
National Wildlife Refuge. Scour and erosion of DDT-contaminated 
sediments'are not expected to increase. The effect of the amount 
of DDTremaining after the remedial action on people and the environ- 
ment is not fully discernible at this time. However, the remedial 
actions, as revised, for all of Reach A are believed to be an 
appropriate action toward achieving the performance standard consis- 
tent with the goals and objectives of the Consent Decree. 

D. Alternatives: 

During the review and evaluation period leading to the 
Review Panel decision on August 31, 1984, the Panel reviewed the 
various remedial alternatives and specific options developed by the 
Olin Corporation in the remedial action plan for the HSB submitted 
on June 1, 1984 and by Water and Air Research, Inc. (W.A.R.) in its 
1980 report. At that time, the alternatives for remedial action 
included either isolation of the DDT, removal of the DDT, or destruc,-c- 
tion of the DDT. Several generic alternatives were considered ' 
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including in-place isolation, dredging and off-site disposal, 
low-level dams, channel rerouting, biological management, out-of- 
basin diversion, destruction, and natural restoration (no action). 
Appendix 3 of the Decision Document dated August 31, 1984 contains 
the discussion of the alternatives for the Upper Reach A remedial 
action. During the intervening period since August 31, 1984, there 
have been no new methods or technology developed that would alter 
the evaluation of alternatives previously conducted. 

For the review and evaluation of the remedial work proposed 
for Lower Reach A, the following alternatives were examined for 
limiting DDT dispersion and exposure in the environment. 

a. In-place isolation - Leaving the contaminated 
sediments in place and employing physical means for rendering the 
contaminated sediments less mobile. 

b. Low-level dams - Reducing the transport of sedi- 
ment and DDT, yet still allowing the flow of water in existing 
channels, by placement of low level dams. 

CO Removal of sediments - Removal of contaminated 
sediments from waterways by mechanical dredges, hydraulic dredges, 
pneumatic dredges, or by mechanical techniques such as backhoes, 
clam-shells, or drag lines. 

d. Channel rerouting - Diversion of flow from the 
natural channel to a new uncontaminated section. 

e. Modification of channel cross section - 
Widening the area at HSBM 2.72 to reduce erosional tendencies. 

f. -Channel rerouting and sediment isolation - 
Combination of channel diversion and isolation of areas of con- 
taminated sediments. 

g* Innovative technologies 

1. In-situ fixation - Stablization of DDT sedi- 
ments by in-place cementation techniques. 

2. Destruction - Destruction of organic contami- 
nants either in place or after removal. In-place biological or 
chemical destruction, neutralization, and detoxification were 
considered. 

3. Biological management - Placement of fish 
barriers and periodic removal of fish contaminated with DDT from 
Reach A of HSB. 

4. Sand cover - Direct cover with sand or gravel. 

5. Natural siltation - Natural sedimentation or 
enhanced sedimentation. 
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1. Discussion of Alternatives: 

Channel dredging and off-site sediment disposal could 
remove much Of the DDT from the HSB-IC System. However, dredging 
could cause suspension and redistribution of DDT downstream, poten- 
tially causing increased contamination of fish, people, and the 
environment. Dredging would result in more signficant destruction 
of aauatic and wetland habitat. Transporting and disposal of this 
quantity of material would present considerable problems. This 
alternative was considered not to be in the best interest of the 
public. 

In-place isolation would result in disturbance of the con- 
taminated sediments and destruction of benthic habitat. Low-level 
dams were determined to be insufficient to attain the performance 
standard. Channel rerouting would result in destruction of some 
terrestrial habitat, and permanent reroutina would encroach on the 
test range at the Redstone Arsenal. Modification to the channel 
cross section could reduce erosion but was considered to be insuffi- 
cient to meet the performance standard. Innovative technologies 
were found to be infeasible and natural restoration through siltation 
would not likely meet the performance standard. Fish barriers 
would not stop movement of DDT and would not be expected to exclude 
fish during floods. Sand cover would be unstable and highly suscep- 
tible to hydrological impacts. :f--h 

2. Selected Alternative: 

The channel rerouting and sediment isolation alternative 
was selected for further evaluation. There were four variations of 
this alternative. All four variations called for diversion of the 
HSB around the contaminated areas by either the use of: diversion 
structures and/or new channel excavation of the HSB and the filling 
of contaminated areas. The major differences and variations between 
the options related to the size of the fill areas and the length 
and location of the new channel excavation. The environmental 
effects of these options are substantially similar. 

3. The four options are discussed below: 

Option 1: The diversion of HSB around the contaminated 
channel between HSBM 3.4 and 2.4. This option includes the 
use of the existing staging area, construction of security fences, 
access roads, two stockpile areas, temporary bridges and the place- 
ment of four diversion structures. Three areas containing contam- 
inated sediments would be filled and graded. A new channel, about 
1600 feet long would be excavated (30,387 cubic yards of material 
removed). 

Option 2: The construction of a new channel (from HSBM 
3.4 to 2.4) and excavation of an existing section of channel. Th ix--, 
option includes the use of the existing staging area, constructi: ' 
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of security fences, access roads, two stockpile areas, and the 
t 

placement of three culverts and diversion structures. Two areas 
containing contaminated sediments would be filled and graded. 
Drainage structures would remove surface water. A shallow channel 
section between HSBM 3.6 and 3.4 would be excavated. A new channel, 
about 1,490 feet long would be excavated (24,300 cubic yards of 
material). The primary detracting factor of Option 2 is that 
excavation of the existing channel could resuspend DDT. 

Option 3: The construction of a new‘ channel from the 
edge of the embayment (HSBM 4.0) to HSBM 2.4 and filling of three 
sections of the existing channel. This option includes the use of 
the existing staging area, construction of security fences, access 
roads, two stockpile areas, the placement of two sets of culverts 
and five diversion structures. Three areas containing contaminated 
sediments would be filled and graded. Drainage structures would 
remove surface water. The new channel would be 6,640 feet long and 
substantial material would be removed. A comparison of Option 1 
and Option 3 shows that Option 3 has a longer construction schedule 
and affects a larger area. More extensive channelization is also 
involved. 

Option 4: The construction of a new channel (between 
\i HSBM 3.9 and 2.5), filling the existing channel, and building of a 
! new levee. Road construction would cover 15,240 feet. The existing 

.~ pump station at Test Area 1 (RSA) would be relocated. A new channel 
(8,300 feet long) would be excavated (103,055 cubic yards), much of 
which would be within Test Area 1. Three temporary culverts and 
two diversion structures are involved. Filling of the existing 
channel would encompass 44.35 acres. This option involves a pro- 
tracted construction schedule, could be delayed by test range 
activities, and affects a larger area. 

Option 1 was the alternative selected for implementation, 
with some modifications to increase the amount of DDT removed and 
to moderate construction impacts. 

E. Public Comment: 

A public meeting was held on October 28, 1986 in Triana, 
Alabama, to provide information on the progress to date on the 
'remedial work and an opportunity to comment on the proposed remedial 
plan for Lower Reach A. More than one hundred people attended the 
meeting. The meeting record was held open until November 12, 1986 
to receive written comments. Comments received during the comment 
period included a proposal for a research and development effort on 
the project area and a letter regarding consumption of fish. The 
Corps of Engineers, Nashville District, forwarded a copy of a 
letter received during its permit application public notice comment 
period. That letter commented on the efficacy of the proposed 
remedial action6 The comments were evaluated and no new issues 
were surfaced. 
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IV. Conclusion: 

This Decision Document comprises the Review Panel decision and 
is accepted and adopted by the representatives of the Review Panel 
member agencies and concurred in by the nonvoting participants as 
shown above by the signature affixed hereto. 

MEMBERS 

HOWARD D. Z&tLER 
Chairman, v e iew Panel 

DR. EDWARD S. BENDER 
EPA - Washington, D.C. 

U.S. Fish and Wildlife Service 

Tennessee Valley Authority Alabama Department of 
Environmental Management 

NONVOTING PARTICIPANTS 

VERRILL M. NOR!WOOD Y/ 
Olin Corporation 

DATED: pEc 9 19% 
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TABLE1 
DDT IN THE SEDIMENTS OF THE HSB-XC &EM 

REACH - LOCATION 
QUANTITY PERCENT 

(tons;) OF TOTAL 

A Channel (Upper Reach A) 
(Lower Reach A) 

Overbank (Upper Reach A) 
(Lower Reach A) 

Ponded (Upper Reach A) 

SUB-TOTAL 

B Channel 

Civerbank 

Ponded 

SUB-TOT= 

Channel 

Overbank 

Pondcd 

SUB-TOTAL 

/ 

HSB-IC 'Channel 

Overbank 

Ponded 

286.0 
74.7 

29.0 
0.9 

2.9 

393.5 

7.2 

0.7 

0.3 

8.2 

6.6 

(0.i 

0.5 

7.1 

408.8 

374.5 

30.6 

3.7 

408.8 100.0 

88.3 

7.3 

0.7 
I  

96.3 

0.2 

to.1 

2.0 

1.6 
i 

(0.1 b 
0.1 / 
1.7 

i 

100.0 

91.6 / 
i 

7.5 

0.9 
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REVIEW PANEL DECISION DOCUMENT NUMBER 4 

Report on DDT In Reach B and Reach C of the Huntsville 
Spring Branch - Indian Creek System 

I. Introduction: 

On May 31, 1983, the United States District Court for the 
Northern District of Alabama (Northeastern Division - the Honorable 
Robert B. Propst) entered, 
litigation between 

as part of an overall order settling 
the United States of America, the State of 

Alabama, and four sets of private parties against the Olin 
Corporation, a Consent Decree that governs the development and 
implementation of remedial action for the DDT contamination in the 
Huntsville Spring Branch - 
1). 

Indian Creek (HSB-IC) System (Figure 
The Consent Decree requires the Olin Corporation to develop 

and implement a remedial plan that will meet a performance standard 
of 5 parts per million (ppm) of DDT* in filets of Channel Catfish, 
Largemouth Bass, and Smallmouth Buffalo in specified reaches of the 
HSB-IC System consistent with the goals and objectives of the 
Decree. Those Reaches are: 

A- HSB Mile 5.4 to 2.4 
B- HSB Mile 2.4 to 0.0 
c - IC Mile 5.6 to 0.0 

A P.eview Panel, consisting of members of the United States 
Environmental Protection Agency, Tennessee Valley Authority, United 
States Fish and Wildlife Service, the Department of the Army, the 
State of Alabama, and from the Town of 
Triana, 

nonvoting participants 
Alabama, 

Consent Decree. 
and the Olin Corporation was established by the 

other things, 
The Review Panel responsibilrties include, among 

evaluation of data and studies performed by Olin and 
taking action on Olin's remedial proposals. 
implementation of the remedy, 

If, during or following 
the Review Panel determines that 

modifications are necessary to meet the 5 ppm performance standard 
established in the Consent Decree, 
such modifications. 

the Review Panel may require 

i 

r 

* The term DDT is used here as it is defined in the Consent Decree 
and includes isomers of the compounds DDT, DDD (or TDE), and DDE. 

i 
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In its Decision Document dated August 31, 1984 and in Decision 
Document Number 3 dated December 9, 1986, the Review Panel accepted 
the Olin Corporation remedial action plans for isolation of the 
DDT contaminated sediments in Reach A of the HSB-IC System. The 
Decision Document dated August 31, 1984 required Olin to perform 
a study further identifying the extent of DDT contamination in 
Reaches B and C by September 1, 198.6. 

As required, Olin submitted its report on DDT in Reaches B 
and C.l/ That document is a comprehensive presentation of the 
data gathered on the extent and distribution of DDT contamination 
in those two Reaches. 

This Document sets out the Review Panel decision on the Olin 
Corporation Report on DDT in Reach B and Reach C of the Huntsville 
Spring Branch - Indian Creek System. Nothing in this Decision 
Document is intended to modify the terms of the Consent Decree 
and in the event of any inconsistencies between this Decision 
Document and the Consent Decree, the provisions of the Consent 
Decree will govern. f 

II. Decision: 

The Review Panel accepts Olin's Report on DDT in Reach B and 
Reach C of the Huntsville Spring Branch - Indian Creek System 
and agrees with the conclusion that no remedial actions in Reach 
B and Reach C appear necessary to meet the performance standard. 
The Review Panel's decision to accept Olin's Report will not 
preclude further actions should compliance monitoring indicate 
the remedies implemented in Reach A are not sufficient to achieve 
the performance standard as set forth in the Consent Decree. 

The Review Panel's decision is nased on the extensive data 
collected and presented in Olin's Report of DDT in Reach B and 
Reach C. These data show that Reach B and Reach C contain approx- 
imately the same quantity of DDT. Reach B contains 8.2 tons and 
Reach C contains 7.1 tons. Reach B was calculated to contain 
2.0% of the DDT in the HSB-IC system while Reach C contains 1.9%. 
The balance of DDT, greater than 968, is found in Reach A, currently 
undergoing remedial action work. 

--- 

1 f----y Report on DDT in Reach B and Reach C of the Huntsville Sprl: 
Branch - Indian Creek System, Olin Corporation - Environment& 
Affairs Department (September 1, 1986). 
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Evaluation of the sampling and analytical data indicated that 
Reach B and Reach C were very similar in terms of DDT concentra- 
tions and distribution found in the sediment. Greater than 87% of 
the DDT in Reach B and Reach C is found in the channels. DDT 
concentrations decreased rapidly with depth; concentrations over 
100 ppm were rare at depths greater than 3 or 4 inches. The 
higher DDT concentrations were usually found adjacent to the 
deepest (sub-channel) areas of HSB. 

The sedimentation history determined from Olin's evaluation 
of the sediment and physical properties data indicate that Reach B 
and Reach C are areas of deposition. Reach B and Reach C have 
wide channels and limited flow velocities that are 
affected by 

strongly 
the backwaters of the Tennessee River and Wheeler 

Reservoir. These backwater effects enhance sediment deposition 
and minimize scouring. Following completion of the remedial 
actions in Reach A, it is expected that clean sediments will cover 
existing sediments in Reach B and Reach C. 

.-- 1 

Olin predicts and the Review Panel agrees that reducing DDT 
concentrations in the water column should significantly reduce DDT 1 
concentrations in fish filet. Filtration studies indicated that 
90% or more of the DDT in the water is attached to suspended 
sediment particles scoured from the channel between HSBM 5.4 and 
4.0 and that Reaches B and C do rrot significantly contribute DDT 
to the water column. Consequently, DDT concentrations should not 
increase in the water column as the water passes through Reaches B 
and C. As clean sediment covers the DDT-containing sediment 
present in Reaches B and C, less DDT will be available for resus- 
pension into the water column. Thus, exposure of fish directly to 
DDT-containing sediments should diminish over time. I 

. / 

/i 

E 
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111. Conclusion: 

This Decision Document comprises the Review Panel decision and 
is accepted and adopted by the representatives of the Review Panel 
member 2gencies and concurred in by the nonvoting participants as 
shown below by the signature affixed hereto. 

MEMBERS 

HOWARD D. ZELLER: 
Chairman, Review' Panel 

- Washington, D.C. 
NEL JAMES A. HALL 

Redstone Arsenal 
,' 5, 

UCE A. BRYE -= 
Tennessee Valley Authority Alabama Department of 

Environmental Management 

NONVOTING PARTICIPANTS 

Towr(/of Triana, Alabama 

- w.y4. 
VERRILL M. NORWOOD 
Olin Corporation 

DATED: APR 16 1987 
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Review Panel Decision Document Number 5 

Substitute Species for Largemouth Bass 

I. Introduction --- 

The Consent Decree (paragraph 12) states that in the event 
that one of the three performance standard fish species cannot 
be obtained in any of the Reaches of the HSB-XC system, Olin 
and the Review Panel will agree on one or more substitute species 
for that Reach. 
in 

Substitute fish species were proposed by Olin 
"Huntsville Spring Branch-Indian Creek Substitute Fish Species 

Report" dated March 1, 1986. Brown bullhead and bigmouth buffalo 
were accepted as substitute fish species for channel catfish and 
smallmouth buffalo respectively (Review Panel Decision Document 
No. 2 - "Baseline Data, Substitute Species and Interim Goals for 
Fish and Water"). 
a substitute 

The Olin proposal also recommended bluegill as 
species for largemouth bass. The Review Panel 

requested that Olin evaluate other 
substitutes for largemouth bass. 

fish species as potential 

As requested, Olin submitted an "Evaluation of Substitute 
Fis'h for Largemouth Bass” on February 6, 1987. 
DDT analyses for 

The report presents 
specimens of white bass and yellow bass and a 

comparison of the ecology, abundance, and DDT residue levels of 
-- these species and bluegill to the largemouth bass. Subsequently, 

Olin provided supplementaL data on DDT residues in Bluegill by 
letter dated June 8, 1987. Additional supporting data for the 
results were provided in Olin's June 8, 1987 supplemental data by 
letter dated June 25, 1987. 

This document sets out the Review Panel decision on the 
substitute species for largemouth bass. This decision supplements 
Decision Document No. 2 and completes the selection of substitute 
species. 

II. Decision 

t 

Di’ 
1 

The Review Panel accepts Olin's report "Evaluation of Substi- 
tute Fish Species for Largemouth Bass", and agrees that of the 
fish species currently available in the HSB-IC system, the bluegill 
sunfish, Lepomis macrochirus, is the best substitute fish species 
for largemouth -bassthat-& currently available in the HSB-IC 
System. The bluegill is smaller but has simliar DDT residue levels 
to the larqemouth bass in all Reaches. Previously, questions 
were raised about the use of the bluegill because their smaller 
size would not provide sufficient filet weight for individual 
analysis. However, Olin has demonstrated that bluegills of 
sufficient size can be collected so that individual filets can be 
analyzed for DDT concentrations. ", 
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A, B, 
The baseline DDT level in the filets of bluegill for 

and C is shown in Table 1. 
Reache 

Table 2 shows the interim goals 
for average DDT concentrations in bluegill in each Reach, starting 
with the baseline condition (year 0) and ten years after completion 
of construction (year 10). 
linear depuration 

These interim goals are based on the 

Number 2. 
model that was adopted 

buffalo, 
The interim goals 

in Decision Document 
for brown bullhead and bigmouth 

the other substitute species , were approved and reported 
in Decision Document Number 2, Table 5. . 

The Review Panel considered several factors in selecting the 
appropriate substitute species: 
levels, 

size, 
abundance, 

feeding habits, resrdue 

standard species. 
and overall similiarity to the performance 

After reviewing Olin's evaluation, the Review 
Panel has concluded that the bluegill is the best substitute 
species for largemouth bass based on these factors and, 
cular, 

in parti- 
because It is a food fish and it has been found abundantly 

in the HSB-IC system. If a substitute species is needed for 
largemouth bass and the abundance of blueqill has declined signi- 
ficantly, the Review Panel will select another substitute species 
for larqemouth bass. 

III. Conclusion -- 

This Decision Document, 
two tables, 

consisting of 2 pages of text and 

and adopted 
comprises the Review Panel decision and is accept-, 
by the representatives of the Review Panel memb! 

aqencies and concurred in by the nonvoting participants as showrl- 
below by the signature affixed hereto. 

ildlite Service 

i23wQL- 
DR. EDWARD S. BENDER 
EPA - Washington, D.C. Redstone Arsenal 

Tennessee Valley Authority kiabama Department of 
Environmental Management 

NONVOTING PARTICIPANTS 

DATED: JUL t 2 I@? - 
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APPENDIX H 

DECISION DOCUMENT NO. 6 

Long-Term Monitoring Program for the Remedial 
Action in the Huntsville Spring Branch-Indian Creek 

System, December 3, 1987, 

and 

Modification of Review Panel Decision I?ocumq'& No. 6 
Long-Term Monitoring Program for the Remedial Action 

in the Huntsville Spring Branch-Indian Creek 
System, December 7, 1989 



REVIEW PANEL DECISION DOCUMENT NUMBER 6 

', 
LONG-TERM MONITORING PROGRAM FOR THE REMEDIAL ACTION 
IN THE HUNTSVILLE SPRING BRANCH-INDIAN CREEK SYSTEM 

I. Introduction: 

On May 31, 1983, the United States District Court for the 
Northern District of Alabama (Northeastern Division - the Honorable 
Robert 8. Propst) entered, as part of an overall order settling 
litigation between the United States of America, the State of 
Alabama. and four sets of private parties against the Olin Corp- 
oration, a Consent Decree that governs the development and 
implementation of remedial action for the DDT contamination in 
the Huntsville Spring Branch - Indian Creek (HSB-IC) System. 
The Consent Decree requires the Olin Corporation to develop and 
implement a remedial plan that will meet a performance standard 
of 5 parts per million (ppm) of DDT* in filets of Channel Catfish, 
Largemouth Bass, and Smallmouth Buffalo in specified reaches of 
the HSB-IC System consistent with the goals and objectives of the 
Decree. Those Reaches are: 

A- HSB Mile 5.4 to 2.4 
B - HSB Mile 2.4 to 0.0 
c - IC Mile 5.6 to 0.0 

A Review Panel, consisting of members of the United States 
Environmental Protection Agency, Tennessee Valley Authority, 

- United States Fish and Wildlife Service, the Department of the 
Army, the State of Alabama, and nonvoting participants from the 
Town of Triana, Alabama, and the Olin Corporation was established 
hv the Consent Decree. The Review Panel responsibilities include 
taking action to apnrove or disapprove Olin remedial proposals or 
to designate a substitute remedy. If, during or following 
implementation of the remedy, the Review Panel determines that 
modifications are necessary to meet the 5 ppm performance 
standard established in the Consent Decree, the Review Panel 
may require such modifications. 

In its Decision Document dated August 31, 1984, the Review 
Panel adopted with modification the Olin Corporation remedial 
action plan for isolation of DDT-contaminated sediments in the 
area of the HSB-IC System designated as Upper Reach A (HSBM 5.4 
to 4,O). 
submit, 

That Decision Document required the Olin Corporation to 
among other documents, interimgoals for DDT concentrations 

in fish, suspended sediment and the water column, a remedial 

* The term DDT is used here as it is 
Decree and includes isomers of the 
(or TDE), and DDE. 

defined in the Consent 
compounds DDT, DDD 



action proposal for the area designated as Lower Reach A (HSB 4.0 .f--Y 
to 2.41, a study on DDT in Reach B and Reach C of the HSB-IC 
System and a long-term monitoring program to provide data upon 
which to .evaluate the effectiveness of the remedial action. 
Olin Corporation provided the reports, proposals and studies as 
required. The Review Panel, in its Decision Documents Number 2, 
3, 4, and 5, provided decisions on the interim goals, baseline 
data, substitute species, Lower Reach A, and Reach B and Reach C. 

Olin submitted its initial long-term monitoring program in 
February 1985. The program was subsequently revised to incor- 
porate comments from the Review Panel. The program was resubmitted 
on February 1, 1987 and, following review and evaluation by the 
Review Panel, Olin Corporation incorporated the Review Panel 
comments and recommendations and resubmitted the final monitoring 
program dated August 1987. The Review Panel has considered the 
August 1987 Long-Term Monitoring Program, along with the objectives 
of the Joint Technical Proposal to Implement Remedial Activities 
(Exhibit B to the Consent Decree), in reaching the decision set 
out below. 

This document sets out the Review Panel Decision on the 
Long-Term Monitoring Program for the remedial action in the HSB-IC 
System. Nothing in this Decision Document is intended to modify 
the terms of the Consent Decree; however, Olin's efforts in three 
areas of the Joint Technical Proposal to Implement Remedial/-, 
Activities (Exhibit B to the Consent Decree) have been redirected 
to improve the Review Panel's ability to assess compliance with 
the performance standard. The three areas relate to the use of 
the arithmetic average for fish, the groundwater monitoring 
locations and schedules, and the schedule for the fish monitoring. 

II. Decision: 

The decision of the Review Panel is to accept Olin Corpora- 
tion's Long-Term Monitoring Program, dated August 1987, which 
includes the comments and recommendations of the Review Panel. 
The Long-Term Monitoring Program will measure DDT concentrations 
in fish, surface water and groundwater. 

A. Long-Term Monitoring Proqram 
. 

1. The Long-Term Monitoring Program will begin upon 
cbmpletion of construction and implementation of the remedial 
action in Reach A. Pursuant .to paragraph 26 of the Consent 
Decree, within ten years of completion of construction and imple- 
mentation of the remedy, Olin shall attain the performance standard 
of 5 ppm DDT in filets of performance standard fish (or substitute 
species, if utilized) in Reaches A, B, and C. The Long-Term 
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Monitoring Program will be used to evaluate Olin's progress in 
attaining the performance standard. Interim goals have been 
established in Decision Documents Number 2 and Number 5 for DDT 
concentrations in fish and water for years 2, 4, 6, and 8 to 
evaluate Olin's progress toward achieving the performance standard. 

2. The Long-Term Monitoring Program will provide data 
upon which the Review Panel will make its decision on attainment 
and continued attainment of the performance standard. Olin shall 
be deemed to have attained the performance standard when the 
average DDT concentration in the filets of each of the performance 
standard fish species is five ppm (or less) in Reach A, B, and C. 
Continued attainment of the performance standard will occur when 
the average DDT concentration in the filets of each of the perfor- 
mance standard fish species is five ppm (or less) for three consecu- 
tive years, including the year of attainment in Reach A, B, and 
c. Olin may attain and demonstrate continued attainment of the 
performance standard in some or all of the performance standard 
species and in some or all of the three Reaches at any time during 
the ten year period following completion of construction and 
implementation of the remedy. However, for purposes of compliance 
with the Consent Decree, Olin shall attain the performance standard 
in all three species and in all three Reaches by the conclusion 
of the ten year period and shall demonstrate continued attainment 
of the performance standard in all three species and in all three 
Reaches as defined by paragraph 27 of the Consent Decree by the 

\ conclusion of the twelth year following the completion of constru- 
ction and implementation of the remedy. When Olin attains the 
performance standard in a species, annual monitoring is required 
until continued attainment has been demonstrated. 

3. During the time period prior to attainment of the 
performance standard in each fish species in each Reach, Olin 
will conduct biennial monitoring of fish and surface water. 
Sampling will continue on a biennial basis until attainment of ! 
the performance standard in each fish species in each Reach. 
Groundwater monitoring of the public water supplies will continue 

\ until three consecutive sampling events which show no significant 
concentration of DDT have been completed. Groundwater monitoring F 
in the remedial action area will be conduc-ted in Years 2, 4, 8, 
and 10. The overall long-term monitoring program is summarized in 
Table 1. 

4. Fish will be collected in the years 2, 4, 6, 8 and 
10 following completion of the construction and implementation of 
the remedial action at the locations shown in Figure 1 and identi- 
fied in Table 2. Fish sampling will be conducted annually during 
the period of continued attainment and in the last year prior to 
termination of the Consent Decree. Both performance standard 

/ 

i 
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fish and substitute species fish will be collected and retained 
for each sampling site. The sampling locations are the same 
collection sites used during the 1984 and 1985 fish abundance 
surveys. Fish collection will be conducted during the spring 
(April-May) in the years of fish monitoring. This sampling 
period takes into consideration the seasonal factors of water 
surface elevations, food supply availability, and water tempera- 
tures which affect fish distribution patterns. Past monitoring 
experience has demonstrated the presence of performance standard 
species fish in each of the three Reaches during this period. 

5. Surface water monitoring will be conducted twice 
during the same year as fish monitoring in each Reach until the 
performance standard has been attained in all species in all 
Reaches. Samples will be collected during the second week of 
June and the second week of November at the locations shown in 
Figure 2 and identified in Table 3. Surface water monitoring 
will not be conducted during the continued attainment period, but 
will be conducted during the year prior to termination of the 
Consent Decree. 

6. Groundwater monitoring will consist of three separate 
components: (a) monitoring of existing Redstone Arsenal ground- 
water wells (Figure 3); (b) monitoring of public drinking water 
wells (Figure 4); and (c) monitoring of wells in the remedial 
action area (Figure 5). ra 

7. Monitoring of the existing Redstone Arsenal ground- 
water wells (5) and drinking water wells shown in Figures 3 and 
4, and described in the Joint Technical Proposal, Section 7.3.1, 
will be conducted biennially for up to ten years following comp- 
letion of construction and implementation of the remedial action 
or until three consecutive samples show no significant concen- 
tration of DDT on a well by well basis. 

a. Groundwater monitoring of the 37 wells installed 
in the filled channel area in Reach A (Figure 5) will be con- 
ducted. Following completion of well installation, the water 
table elevation and DDT concentration of each of the wells will 
be monitored quarterly for one year. Thereafter, monitoring will 
be conducted and one sample will be collected from each well 
during years 2, 4, 8, and 10 following completion of construction 
and during the year prior to Consent Decree termination. If DDT 
is detected in wells along the filled channel area.in Reach A, the 
Review Panel will evaluate the situation and may require further 
monitoring. 
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9. The Review Panel has reviewed the 
preservation, 

collection, 
storage, and analytical methodologies and procedures 

proposed by Olin in the August 1987 long-term monitoring program 
for fish, surface water, and groundwater samples. The Review 
Panel accepts the methodologies and procedures proposed by Olin 
and believes that such methodologies and procedures will provide 
data comparable in quality to the baseline data. 

10. Quality Assurance will be a part of the Long-Term 
Monitoring Program, consistent with the quality assurance program 
for the baseline data collection. Olin shall discuss quality 
assurance results for each set of monitoring data submitted. The 
Review Panel accepts Olin's program for Quality Assurance as set 
forth in Table 4. Details on the program are provided in Appendix 
B of the Long-Term Monitoring Program, dated August 1987. 

B. Monitoring Program Review 

1. During its routine review of the monitoring 
reports, the Review Panel will compare DDT residues with the 
interim goals and the baseline data in conjunction with other 
appropriate data (e.g. number of fish caught, individual residues), 
to determine if the monitoring program requires adjustment. 

2. 
completion of 

At the conclusion of Year 6 following the 
construction and implementation of the remedial 

action, the Review Panel will evaluate the analytical data for 
fish and water, along with other appropriate information, such as 
the depositional characteristics of the HSB-IC System and the 
diversion of the publicly-owned treatment system, to determine if 
additional monitoring or studies may be required to assess the 
operational characteristics of the remedy. 

3. If problems develop in the collection and 
analysis of data or if unforeseen issues arise that affect the 
schedule of monitoring or the overall adequacy of the monitoring 
program, Olin will immediately advise the Review Panel. The 
Review Panel will evaluate the information and may direct or 
approve, as necessary, 
Program. 

modifications to the Long-Term Monitoring 

c. Reporting by Olin 

1. 
all data 

Olin will prepare a report each year presenting 
collected and summarizing the activities for that year. 

The reports will be submitted to the Review Panel by March 1 of 
the following year. 
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2. Olin will submit progress reports, 30 days prior 

to scheduled Review Panel meetings, covering Olin's operations, 
maintenance, studies and monitoring activities. 

3. Within six months following demonstration of 
continued attainment, as defined in this Decision Document and 
the Consent Decree, Olin will provide a comprehensive report of 
all data and analyses, and studies completed during the period of 
July 1985 through the completion of the continued attainment 
period. 

III. Attainment and Continued Attainment of the Performance 
Standard 

A. Performance Standard 

1. The, Consent Decree requires Olin to attain a per- 
formance standard of 5 ppm DDT in filets of performance standard 
fish species or substitute species, if utilized, within ten years 
following completion of construction and implementation of the 
remedial action. The Joint Technical Proposal to Implement 
Remedial Activities provides that the average DDT concentration 
within a species will be determined as an arithmetic mean concen- 
tration in the filets within a species adjusted for the weight of 
each individual specimen. However, the Review Panel has used the 
unadjusted arithmetic mean to describe baseline conditions and- 
establish interim goals for the remedial action. This decision 
was predicated on the unadjusted arithmetic mean being more 
easily calculated and comprehended, and is consistent with regula- 
tory approaches to measuring compliance with established standards. 

2. To compare values for the adjusted and unadjusted 
arithmetic means, the Review Panel requested Olin to provide the 
adjusted and unadjusted mean values for each performance standard 
and substitute fish species. At high DDT residue levels, the 
adjusted mean values were generally higher than the unadjusted 
values: however, there was little difference between the two 
values when DDT residue levels were nea,r the performance standard 
value of 5 ppm. 

3. The Review Panel has determined that use of the 
arithmetic average is an appropriate technical alteration. 
Therefore, the Review Panel will continue to use the unadjusted 
arithmetic mean concentration of DDT in fish filets to assess 
compliance with the performance standard. 

4. Age classes for analysis of the performance standard 
fish species have been established to eliminate the very small 
and very large specimens from the sample collections. This will 
limit the range of DDT concentrations and reduce variability 
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of the sampling data. Similar size or age classes will be estab- 
lished for substitute fish species if their use becomes necessary. 

5. The Review Panel has determined that the application 
of statistical confidence intervals to the average will not mea- 
surably improve the assessment of compliance with the performance 
standard. In evaluating the data presented, the Review Panel 
will consider analytical variability, the effect of individual 
fish residues, overall trends in residue values, and other factors 
consistent with accepted compliance evaluation procedures and 
sound scientific principles in arriving at a decision on compliance 
with the performance standard. 

B. Attainment and Continued Attainment of the 
Performance Standard. 

1. Olin will be deemed to have attained the perfor- 
mance standard when the average DDT concentration in filets of 
performance standard or substitute species fish, if utilized, is 
5 ppm (or less) in Reaches A, B, and C. Continued attainment of 
the performance standard will occur when the average DDT concen- 
tration in the filets of each of the performance standard or 
substitute species fish, if utilized, is 5 ppm (or less) for 
three consecutive years, including the year of attainment, in 
Reaches A, B, and C. 

2. Olin will notify the Review Panel when it deter- 
mines it has attained the performance standard and when it has 
fully demonstrated continued attainment of the performance stan- 
dard, as those terms are defined in the Joint Technical Proposal 
and set out above. 

3. The Review Panel will evaluate Olin's notification 
of attainment and continued attainment of the performance standard 
in each species in each Reach, along with other relevant data and 
appropriate factors, and determine if attainment and continued 
attainment of the performance standard have been satisfactorily 
demonstrated for purposes of compliance with the Consent Decree. 

4. After attainment of and continued attainment of 
the performance standard, Olin shall operate and maintain, as 
necessary, the remedy until termination of the Consent Decree 
pursuant to paragraph 54 of the Decree. 

IV. Compliance With the Consent Decree 
i. 

Compliance with the terms of the Consent Decree will be 
determined by the Review Panel based on monitoring data and other 
appropriate factors. The Review Panel will follow the provisions 
of paragraphs 32 through 40 of the Consent Decree in evaluating 
and reaching decisions on compliance with the Decree. 

i, 
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V. Termination of the Consent Decree 

A. The Consent Decree (paragraph 54) provides that after 
Olin (1) demonstrates to the Review Panel continued attainment of 
the performance standard and (2) demonstrates to the reasonable 
satisfaction of the Review Panel that the remedy(ies) implemented 
pursuant to the Consent Decree has provided, is providing and 
will continue to provide achievement of the performance standard 
once the Consent Decree terminates, Olin shall operate and main- 
tain the remedy(ies) for a period of seven additional years. At 
the conclusion of this seven year period, if Olin is in compliance 
with the provisions of the Consent Decree and the performance 
standard, Olin shall be deemed to have completely fulfilled all 
of its obligations under the Consent Decree and it shall terminate. 

B. The Review Panel will consider the following principal 
factors, among others, in determining that the remedy(ies) has 
provided, is providing and will continue to provide achievement 
of the performance standard once the Decree terminates: 

1. the useful life of the implemented remedy(ies); 

2. changes in DDT levels in monitored fish species 
which occur from the attainment of the performance 
standard to the date of the demonstration: - 

3. changes in DDT levels in media monitored 
as part of the Long-Term Monitoring Program; 

4. the amount of DDT isolated by the implemented 
remedy(ies); and 

5. the situations in which the isolated DDT could 
be released to the environment, including the 
effects of hydrologic, meteorologic and geologic 
events on the integrity of the implemented 
remedy(ies). 

c. Following a Review Panel decision that the remedy has 
provided, is providing and will continue to provide achievement 
of the performance standard, Olin will operate and maintain the 
remedy for seven additional years. In the seventh year of the 
seven year period, Olin will conduct monitoring of fish, surface 
water and groundwater. Within sixty days of completion of the 
verification of the monitoring data, Olin will submit a report of 
the monitoring data and its recommendations on the termination of 
the Consent Decree to the Review Panel. 

D. Within sixty days following receipt of the report, the 
Review Panel will review the Olin report and recommendation 
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and determine if Olin is in compliance with the provisions of the 
Consent Decree and the performance standard. The ,Review Panel will notify Olin and the United States District Court for the 
Northern District of Alabama of its determination of compliance. 

VI. Conclusion 

This Decision Document, consisti] 
five figures, and four tables, comprises-the Review=Pinel deci 
and is accepted and adopted by the representatives of the Review 
Panel member agencies and concurred in by the nonvoting partici- 

na of nine ~aaes of text, 
sion 

pants as shown below by the signatures affixed hereto. - 

Chairman, Revie w Panel 

a.%rkdA 
DR. EDWARD S. BENDER 
EPA - Washington, D.C. 

Tennessee Valley Authority 

MEMBERS 

rA-9 &cw-u 
DR. LEE A. BARCLAY -' Y-L u. s. Fish and Wildlife Service 

/U. S. Army, Redstone Arsenal 

Alabama Department of 
Environmental Management 

NONVOTING PARTICIPANTS r 

,~ :zo:ti.J- ; VERRILL M. NO'RqOOD 

DATED: nFc 0 19R7 2 
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TABLE 1 
LONG RANGE MONITORING SUMMARY 

Catendar 
Year 

Monitoring 
Year* Monitoring Activity Frequency 

1989 2 Fish Collection 
Water Collection 
Groundwater (Technical Proposal) Collection 
Groundwater [Filled Channel) CoIIection 

1991 4 Fish Collection 
Water Collection 
Groundwater (Filled Channel) Collection 

1993 6 Fish Collection 
Water Collection 

1995 

1997 

8 Fish Collection 
Water CoIIection 
Groundwater (Filled Channel) Collection 

Once 
Twice 
Once 

10 Fish Collection Once 
Water Collection Twice 
Groundwater (Filled Channel) ColIection Once 

1998 11 Fish Collection 

1999 12 Fish Collection 

2005 18 Fish Coliection 
Water Collection 
Groundwater (Filled Channel) Collection 

l Year after CompIetion and Implementation of Remedial Action 

Huntsville Spring Branch-Indian Creek 
Long-Te1.m Monitoring Progr2.m 

Once 
Twice 
Once 
Once 

Once 
Twice 
Once 

Once 
Twice 

Once 

Once 

Once 
Once 
Once 

t 



TABLE 2 _ 

FISH SAMPLING LOCATIONS FOR 
LONG-TERM MONITORING PRGGRAM ’ 

SITE NO. LOCATION REACH 

I. Embaymea! at HSBM 4.0 A 

2 HSBM 3.1 to HSBM 4.0 A 
. 

3 HSBM 2.4 (Dodd Rd. vicinity) 
to HSBM 2.1 

, A 

4 HSBM 2.0 to HSBM 2.3 B 
. 

. ‘. 

5 HSBM 1.0 to HSBM 13 B 
. including cmbayment at 

HSBM 1.3 .*- i 1 

6 HSBM 0.0 (in HSB above IC-HSB B ’ 
confluence) to HSBM 0.3 

7 ICM 4.4 to ICM 4.7 (vicinity 
of Centerline Road) 

C 

8 

’ 9 

ICM 2.4 to ICM 2.7 C 

ICM 1.4 to ICM 1.7 (near C 
RSA bounduy) 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 



TABLE 3 

WATER SAMPLING LOCATIONS .FOR 
* - LONG-TERM MONITORING PROGRAM 

SITE 
NO. LOCATION 

‘-’ 

1 HSB at Martin Rd. bridge 
. 

2 HSB at Dodd Rd. bridge _ . 

3 XC at Centerline Rd. bridge 

4 IC at Triana 

5 IC at Martin Rd.- bridge 

MILE MARKER REACH 

HSBM 9.75 Above A 

HSBM 2.4 A 

ICM. 4.6 WC 

ICM 0.38 . C . 

ICM 8.2 Above C 

Hudsville Spring Branch-InClan Creek 
Lcng-.+cm Monitoring Program 



TABLE 4 

HUNTSVILLE LONG-TERM .&fOmORJNG /?%I 
QUlrrLrry mss;C’ PROGRAM ’ 

8 Labontories 

WW - Oh CorgontiO% Chcthirc, cf (formcriy New Haven. cf) 

sccondaq - Olin Cotporation, charLtt)n, Tena- 
a Referee Q EPA Region JV, Athens, Gc0-h 

. 

8 Sample Handling Procedures - Huntsville Analytical Procedures Manuag same as 
used previously 

I In~bontory Qc 

SRh4 - One each day per medium 

B Dupliates (10%) 

spikes (5%) 
? 

0 surrogate (100%) 

Control aarts ’ 

e Interlab0nto~ QC 

0 Split samples - JO% to secondary hbontory, 5% to referee laboratory 

Sample blinding 

. Use coatroi limits developed previously 
. Update control limits as work pm#rases 



MODIFICATION OF REVIEW PANEL DECISION DOCUMENT NO. 6 

LONG-TERM MONITORING PROGRAM FOR THE 
REMEDIAL ACTION IN THE HUNTSVILLE 
SPRING BRANCH-INDIAN CREEK SYSTEM 

I. The Long-Term Monitoring Program for the Remedial Action in 
the Huntsville Spring Branch-Indian Creek System was approved by 
the Review Panel and Decision Document No. 6 was signed and 
issued on December 3, 1987. Section II.C.l. of that Document 
provides for the submission, by Olin Corporation, of reports of 
the monitoring activities by March 1 of each year to the Review 
Panel. 

II. Following discussion with members of the Review Panel, the 
Olin Corporation has proposed a change in the March 1 reporting 
date based on the following factors: 
in the fall of the year; 

(a) samples are collected 

time periods; 
(b) sample preparation and analysis 

(c) the amount of time required for the necessary 
quality assurance/quality control activities; and (d) the time 
required for data analyses, interpretations, conclusions and 
comparisons with the interim goals. 

III. The Review Panel has evaluated the proposed change in the 
March 1 reporting date and has determined that a modification to 
the date set forth in Section II.C.l. of Decision Document No. 6 
is appropriate. 

IV. Therefore, effective upon the signing of this Modification 
to Decision Document No. 6, the annual reporting date of March 1 
shall be changed to April 15 of each year. Section II.C.l. of 
Decision Document No. 
reporting due date 

6 is hereby modified to change the 
and will read as follows: 

Olin will prepare a report each year presenting all 
data collected and summarizing the activities for 
that year. The report will be submitted to the 
Review Panel by April 15 of the following year. 

E L. ASBELL \ &Lb&? 
DR. DONALD P. 

Chairperson, Review Panel U.k Fish and Wildlife%ervice 

DR. EDWARD S. BENDER 
EPA - Washington, D. C. 

', 

Members 

COLONEL'PERRY C. BUTLER 
U.S. Army, Redstone Arsenal 
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#AL L&5?+ 
ffiUCE A. BRYE 
Tennessee Valley Authority E 

Environmental Management 

NONVOTING PARTICIPANTS 

L)23* 
VERRILL M. NORWdOD 
Olin Corporation 
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REVIEW PANEL bECkON DOCUMENT NUMBER 7 
*" QUALITY ASSURANCE AND FISH SAMPLE SIZES 

h 

I. Introduction 

In its Decision Document Number 6: dated December 3,. 19f7, 
the Review Panel accepted Olin Corporation's Long-Term Monitoring 
Program with modifications and recommendations. The Long-Term 
Monitoring Program requires the medsurement of DDT concentrations 
in fish, surface water, and groundwater. Olin's Long-Term 
Monitoring Program included a description of the quality assurance 
procedures (Appendix B of that report) which were similar to the 
procedures used to collect baseline data. Decision Document Number 
6 required Olin to submit reports on data collected to monitor the 
effectiveness of the remedy and to discuss the quality assurance 
results for each set of monitoring data submitted to the Review 
Panel. 

The first report from the Long-Term Monitoring Program 
included quality assurance data that were reviewed by the Technical 
Committee of the Review Panel. Samples of fish and groundwater 
split among three laboratories provided information which the 
Committee believed needed further interpretation. The Technical 
Committee recommended that Mr. E. William Loy from the EPA 
Laborptory at Athens, Georgia, which serves as the referee 
laboratory, and Mr. Keith Roberts from Olin Corporation which 
serves as the primary laboratory for sample analysis, jointly 
develop a recommendation for verifying that the data in the annual 
report meet the requirements of the quality assurance program. 
They have jointly recommended that the quality assurance program 
be expanded to reguire statistical analysis for evaluating 
interlaboratory split sample results and standard nomenclature for 
reporting fish analytical data. In addition, Olin provided the 
Technical Committee with the results of their statistical analysis 
of the number of performance standard fish that should be collected 
to measure compliance in each reach. 

II. Decision 

The decision of the Review Panel is to accept the recommended 
enhancements to the quality assurance program to include 1) data 
verification process and 2) establish targets for the number of 
fish collected for each reach. In addition the Review Panel 
recommends that the quality assurance procedures be revised as 
appropriate to reflect these enhancements. 

A. Verification Process 

1. Each Annual Report will include a statement from Olin 

1 
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certifying that all data were collected and analyzed in 
accordance with approved methods and procedures, that the 
analysis and the results are within acceptable quality 
control limits, and that the data are considered valid 
for use in evaluating compliance with the appropriate 
consent decree provisions. If any data in the annual 
report do not meet the quality assurance criteria, they 
will be noted with a brief explanation or footnote 
addressing the reason for the exception. When these data 
are used as part of an evaluation, recommendation, or 
conclusion, the consequences .of using this data should 
be discussed in the report. Quality assurance should 
include a statistical evaluation to identify significant 
or systematic bias in sample results within and among 
laboratories and to identify sample results which may be 
outliers. 

2. Each year the EPA referee laboratory will .analyze 
10% of the split samples of fish and as appropriate 5% 
of the split water samples for DDT and evaluate the 
interlaboratory split sample data to verify that they 
meet the quality assurance requirements for 
interlaboratory results. The referee laboratory shall 
advise Olin of its evaluation in writing. Olin and EPA 
shall investigate all discrepancies found in this 
evaluation. 

3. EPA will periodically observe the field collection /""la 
and the preparation of monitoring samples by Olin and its 
contractors. Other Review Panel represented parties may 
arrange for similar oversight as they deem appropriate, 
by coordinating with Olin Corp. 

B. Fish Sample Collection Size 

The Review Panel concurs with Olin's recommendation for the 
number of performance standard fish from each reach as identified 
in the attached Table 1. Such sample sizes will provide a much 
higher degree of statistical confidence to estimate concentrations 
of DDT in fish than the number of samples referenced in the Consent 
Decree. Olin shall include statistically appropriate sample sizes 
with any subsequent recommendations for the use of substitute fish 
species. The Review Panel recommends that Olin continue to exert 
its best efforts to collect these revised numbers of fish from each 
reach during its Long-Term Monitoring Program. 

C. Procedure Revision 

Both Olin and EPA should revise their quality assurance 
procedures for activities undertaken under this Consent Decree to 
reflect the modifications identified in this Decision Document. 

2 



Olin should advise the Review Panel in writing when the changes 
have been made. The implementation of these changes should be 
reflected in the next Long-Term Monitoring Program Annual Report 
that is prepared after the date of this decision document. 

III. conclusion 

This decision document, consisting of 3 pages of text and one 
table comprises the Review Panel decision and is accepted and 
adopted by the representatives of the Review Panel member agencies 
and concurred in by the nonvoting participants as shown by the 
signature affixed hereto. 

L. 'Asbell I 
Chairperson, Review Panel 

2?L&Q s*3-.4.Q- 
Dr. Edward S. Bender 

Tennessee Valley Authority 

Dr. Donald P. Schultz &, 
U+S. Fish aad Wildlife 

-x 
&w.Rssenal 

Alabama Department of 
Environmental Management 

NONVOTING PARTIC 
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Table 1. Performance Standard Fish Sample Sizes- f----Y 
Targets for each reach and overall recommended 
Catch for each fish species. 

Performance 
Standard Fish SDecies 

Stream Reach Overall 
A B c Recommendation 

Channel Catfish 25 17 16 Catch 25/Reach 

Smallmouth Buffalo 10 11 7 Catch la/Reach 

Largemouth Bass 11 5 10 Catch 12/Reach 
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L'NITE3STATESEN'~!RONMEETAL FROTECTIOI?‘AGE:iCY 

RESION IV 

315 COURTLAND STREE’r 
~T’LA~TA. GEORGSA ?O’SS 

October 14, 2987 

Mr. Verrill M. Norwood 
Vice President, Environmental Affairs 
Olin Chemicals 
Post Office Box 248 
Charleston, Tennessee 37310 

Re: Olin Huntsville Remedial Project 

Dear Mr. Norwood: 

At the July 22, 
Arsenal, Alabama, 

1987 Review Panel meeting at Redstone 
I established an Interagency Inspection Commit- 

tee to inspect the Huntsville Remedial Project and assure com- 
pliance with the U.S. Army Corps of Engineers permit under Section 
404 of the Clean Water Act and the U.S. 
Special Use Permit. 

Fish and Wildlife Service 
X also established a Review Panel Committee, 

chaired by Mr. Bruce A. Brye, 
in Alabama, 

a registered Professional Engineer 
to review the results of the inspection, verify 

compliance and certify completion of construction in accordance 
with Review Panel-approved plans, 
to be completed. 

or to identify remaining items 

The Interagency Committee inspected the Remedial Action 
Project Area on August 3, 1987 and submitted its findings to the 
Review Panel by letter dated August 19, 1987 from Mr. William L. 
James, U.S. Army COE, Nashville District. 
FWS, and Mr. John T. Hughes, 

Dr. Lee A. Barclay, 
ADEM, concurred in the Committee's 

findings by separate letters dated September 10, 1987 and 
August 19, 1987, respectively. 

On August 27, 1987, the Review Panel Committee visited the 
project area and reviewed the findings of the Interagency Commit- 
tee and the tables, summarizing construction modifications for 
Upper Reach A and Lower Reach A, 
August 27, 1987. 

contained in your letter of 
The Committee also performed a field inspection 

to determine the overall project status. The results of the final 
inspection are included in Mr. 
1987 (copy attached). 

Brye's letter dated September 14, 

I have reviewed the findings of the Interagency Committee 
and the Review Panel Committee, along with your letter of 
September 14, 1987 which advised of minor changes in the Northern 
Division ditch around HSBM 4.2 to provide additional protection 
from beaver activity in that area and of your commitment to the 
establishment of the vegetative cover in the project area. 
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I concur in the findings of the two Committees and agree 
with the certification provided by Mr. Brye. With the concurrence 
of the other members of the Review Panel Committee, Mr. Brye 
certified that: 

the as-built Remedial Actions for Upper Reach A and 
Lower Reach A meet or exceed the requirements of the 
design plans and specifications initially approved by 
the Review Panel. Furthermore, with Olin's commitments 
for the completion of final project redress, as needed, 
and the establishment of acceptable vegetative cover in 
conjunction with the planned regulatory agencies' 
follow-up inspections, it is concluded that Remedial 
Action construction is completed with respect to 
further actions required by the Review Panel. 

Please be further advised that Review Panel Decision Docu- 
ment Number 6, Long-Term Monitoring Program for the Remedial 
Action in the Huntsville Spring Branch - Indian Creek System, 
has been conceptually approved by the Review Panel. Since the 
Long-Term Monitoring Program will be used to evaluate progress 
in attaining the performance standard as described in paragraph 
26 of the Consent Decree, and in accordance with Decision Document 
Number 3, it is necessary for Olin to establish a date for 
completion of construction and implementation of the Long-Term 
Monitoring Plan. The date proposed will be submitted to the i-'% 
Review Panel for concurrence at the next Review Panel meeting, 
now scheduled for Thursday, December 3, 1987, at 10:00 a.m. in 
the Regional Administrator's Conference Room, EPA, Atlanta. 

Enclosure 

cc: Review* Panel Members 
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TENNESSEE VALLEY iUTHOR,TY 
CHA=ANOOGA. TtNNLSStr: 37401 

270 Haney Building 

September 14, 1987 

Mr. Howard D. Zeller 
Cbriman, Review Panel 
U.S. Environmental Protection Agency 
34s Courtland Street, NE. 
Atlantr, Georgia 30365 

Dear Hr. Zeller: 

FINAL RRVIRU PANEL SITR INSPECTION RRPORI AND CERTIFICATION OF RRMDIAL AmION 
ON IHE HSB-IC SPS1R.H 

Tbe Review Panel Final Inspection Comittee conducted 8n inrpection,of the 
Remedial Action in tbe HSB-IC System on Augurt 27, 1987. Ibis eomitkee 
ert8blirhed rt the July 22, 1987 Review Panel raeeting, war charged to m& g 
final inspection of the Remedial Action on bebalf of tbe Review P8nel and to 
certify completion of construction in rccordrnce with Review P8nel approved 
plan8 or to identify remaining item8 to be completed. All Review Panel 
rgencier and Olin were repre80nted at the inrpection a8 identified below. 

Bruce A. Brye TVA 
Cbaiman, Review Panel Final In8pection Committee 

U. Uayaon Jobnron 
Arthur 0. Linton 

F&US 

John I. BUgbe 
BPA 

Yilliaa L. JIwr 
ADER 

Horrir U. (Bill) Scbroder 
COE 

Reitb D. Robert8 
RSA 

Robert Y. Rylmd 
Olin 

U. Iarrin Brown 
Olin 
Olin 

A8 the initial rtop of tbe inspection, the comittee conducted an office 
review and ditCU88iOn of the following documentt. 

1. the tible8 8WX888riZing COn8trUCtiOn mOdifiC8tiOn8 for Upper Reach A 
lad Lower Reach A a8 contrined in Olin'8 Rletmtb Quarterly Report 
of Rngineering and Conrtruction Actititfer tran8mitted to the Review 
Panel by Verrill 1. Norwood, Jr., 
Augurt 27, 1987. 

Olin Corporation, by letter dated 

2. Letter from Yilliaa L. James, COE, to Arthur G. Linton dated 
Augurt 19, 1987, 8Wrizing the rerultr of the joint regulatory 
agency inrpection conducted on Augurt 3, 1987. 

An Equal OPPoftunity EmPbW 
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Nr. Noward D. Zollet 
Soptmber 14, 1987 ‘-3, 

The conrttuctioe modification8 reflect departures from the plans 66 originally 
submitted by Olin and approved by the Beriew Panel for Upper Reach A Remedial 
Action in rerponre to the Review Panel Decirion Document No. 1 dated August 
31, 1984, and for Lower Reach A in rerponre to Decision Document No. 3 dated 
December 9, 1986. All modification8 fall into on@ of two cateqorier. The 
first category include6 major modification6 which either Olin identified and 
brought to the attention of the Betiew Panel (and the regulatory agencies) for 
approval, or which the Beriew Panel (with the concurrence of the regulatory 
agencies) identified and requested Olin to implement. The recond category 
include8 minor “in field” modification6 of the type which are normally 
associated with any major conrtruction project. It was the conclusion of the 
Inspection Comittee that all of the modifications implemented were 
enhancement6 to the originally approved Remedial Action plans, which improved 
the overall effectirenerr and lona-term rtability of the Remedial Action. 
Olin is to be comended for identifying and implementing there modificaRion6 
even though many of them involved added erpenre beyond that required to met 
the requirement8 of the Betiew Panel approved plans. Im 

Following the office review, the eoratittee conducted a field inspection to 
oisually inrrpect the areas where modification8 had been made and to detenine 
the overall project rtatur. With the exception of minor project redress 
activities, many of which are associated with project demobilization, and the 
establirhment of vegetative cover, particularly in fill area6 2 and 3, the - 1 
project is essentially completed. 

The establishment of vegetative corer har been hampered by the drought. Olin 
has installed an e6tenaire irrigation ryatem and ir fully emitted to the 
establishment of te9etatire cover prior to leaoinl the rite, The regulatory 
agencies hare also conritted to conduct follow-up inrpectionr, 66 rpproprhte, 
to verify the rtatur of the tovegetation effort8 and to identify what, if any, 
additional tovegetation action6 may bo necerrary. 

With the concurrence of the other membor8 of the Betiew Panel Site Inspection 
Conmrittee, I boreby certify that the ar-built Remedial Action8 for Upper Reach 
A and Lower Reach A meet or l xcood the requirement8 of the de#ign plan8 and 
rpecificationr initially approved by the Review Panel. Furthermore, with 
Olin'8 conrritmentsfor t&o completion of final project redress, a8 needed. and 
the ertablirhaent of acceptable vegetative cover in conjunction with the 
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Hr. Ewud D. Zollot 
September 14, 1987 

plmnod regulatory l aenciee’ follow-up inrpectionr, it 
Remedial Action conrtructioa ir completed with respect 
required by the Iteviow Panel. 

ir concluded that 
to further actions 

~6x0 A. bryo, P.B. 
chlliflul, Poriw P8n.l 
linrl fnrpoction Coaittee 

September 14, 198 

cc: R0ri.w Panel 
Potiw PuJ.1 tina InrpoctioP comitt.0 

Pteprrrd by Brucr A. Eryo aad concurred with by the Pwieu Pan.1 Final 
Ixmpoction Comittw mu&era. 



APPENDIX K 

CHANGE OF REVIEW PANEL CHAIR 

Resignation letter of Mr. Howard Zeiler 
as Chair of the Review Panel, 

dated November 19, 1987; 

Report from the Chair, Olin Review Panel, 
1983-1987, dated December 3, 1987; 

and 

Memorandum from Lee A. DeHihns, III, 
Acting Regional Administrator, EPA Region IV 

dated November 19, 1987, designating 
Ms. Anne L. Asbell as Review Panel 
Chair, effective January 1, 1988. 



UNITED STAT= ENVIRONMENTAL PROTECT ION AGENCY 

NOV 1 9 1987 
Hr. Lee A. DeHihns, III 
Acting Regional Administrator 
U.S. tnvironmental Protection Agency 
345 Courtland Street, NE 
Atlanta, Georgia 30369 

REr Review Panel, U.S. V. Olin Corp., Consent Decree 

Dear Mr. DeHihns: 

b 

1 have had the pleasure of serving as Chairman of the Review 
Panel since its 'establishment following the approval of the U.So 
v. Olin Corporation Consent Decree. The Review Panel and the oaT;i” 
Corporation have made significant progress in carrying out the 
requirements of the Decree. 

As you may know, the construction of the Remedial Action plan 
to isolate DDT in the Huntsville Spring Branch - Indian Creek 
System, Wheeler Reservoir, Alabama, was certified complete OQ 
October 14, 1987. Olin has proposed January 1, 1988 as the 
'designated event’ required under the Consent Decree to signify 
completion' of construction ‘and implementation of the remedy. This 
date will be presented to the Review Panel at the December 3, 1987 
meeting and I expect the Panel to officially accept the date. At 
that same meeting, the Review Panel will formally adopt Decision 
Document Number 6, which details the long term monitoring program 
required of Olin. The Decision Document outlines the monitoring . 
necessary to ultimately assess compliance with the performance 
standard of S ppm of DDT in three species of fish as described in 
the Consent Decree. 

Uith completion of construction and implementation of the 
remedy, my -personal agenda’ regarding this important activity is 
essentially completed. I m therefore submitting my resignation 
as Chairman of the Review Panel, effective December 31, 1987. I 
am pleased with the accomplishments of the Review Panel over the 
past four and one-half your that I have served as Chairman, and 1: 
believe the remedial action proposed and implemented by Olin and 
approved by all members of the Review Panel vi11 acconplisi~ the 
stated objectives of the Consent Decr88. 

I recommend that Ms. Anne L. Asbell be appointed to succeed 
me. Ms. Asbell has served as Legal Counsel to the Review Pirne; 
and has contributed significantly to the success of the RIviev 
Panel since its inception. She is highly regarded by its 
members. Future success of this important activity vould te 
assured with Ms. Asbell as Chairperson. 



Hy final action 48 Chairman uiU ba rubrirrlon of a bri 
report at the Dec8rbor roeting with rocommendat~ons to EPA l n 
the Reviov Panel rogudfng future activities. 

Again, 
of the Panel. It has boon a pleaeuro to 8orve the EPA 4s Chatiran 

cc: nr. Anno Lo Aaboll 
Rovier ?8nOl Iorborr 

. ”  

.’ 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IV 

QEC 3 7987 

Mr. Lee A. DeHihns, III 
Acting Regional Administrator 
U.S. Environmental Protection Agency 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Mr. DeHihns: 

In my letter of resignation as Chairman of the Review Panel, 
I indicated my final action as Chairman would be the submission of a 
brief report and recomendations to the Review Panel and EPA 
regarding future activities. That report is attached for your 
review and action as appropriate. 

The past four and one-half years as Chairman of the Panel 
have been rewarding, and I leave this project with a firm sense 
of accomplishment and personal pride in what the individuals and 
agencies have accomplished. If I can be of service to you or the 
U.S. Environmental Protection Agency in the future, please let me 
know. 

gqfi 

Chairman: evhew Panel 

cc: Review Panel Members 
Thomas W. Devine, EPA 
Leigh Pegues, ADEM 
Bevan W. Brown, TVA 
James W. Pulliam, FWS 
Lewis D. Walker, U.S. Army 
John M. Henske, Olin Corp. 
John W. Johnstone, Olin,Corp. 



REPORT FROM THE CHAIRMAN 

OLIN REVIEW PANEL 

1983-1987 

BY: HOWARD D. ZELLER 

BACKGROUND 

The Olin Review Panel was established under the terms of a 

Consent Decree entered in May 1983 by the United States District 

Court for the Northern District of Alabama, as an overall order 

settling litigation by the United States of America, the State of 

Alabama, and four sets of private parties, against the Olin 

Corporation. The Consent Decree requires, among other objectives, 

that Olin develop and implement a remedial plan that will meet a 

: performance standard of 5 parts perxmillion (5 ppm) in fillets of I 
-. selec.ted species of fish endemic to' specified reaches of the 

Huntsville Spring Branch-Indian Creek System, Wheeler Reservoir, 

Alabama. 

The Review Panel consists of members of the United States 

Environmental Protection Agency, Tennessee Valley Authority, 

United States Fish and Wildlife Service, the Department of the 

Army, the State of Alabama, and nonvoting participants from the 

Town of Triana and the Olin Corporation. The Chairman of the 

Review Panel is appointed by the U.S. Environmental Protection 

Agency. 
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The Review Panel responsibilities include taking action to 

approve or disapprove Olin remedial proposals or to designate a 

substitute remedy. The Review Panel also has authority to request 

modifications and take other actions as necessary to meet the 

performance standard as described in the Consent Decree. The 

Review Panel member agencies have provided technical support 

throughout the past years and additional support has been provided 

to the Review Panel by the Nashville District, Corps of Engineers. 

Legal counsel has been provided by the EPA, Region XV, and legal 

support has been provided by the TVA, Redstone ArsGnal and other 

Review Panel member agencies. 

ACCOMPLISHMENTS 
,/"i 

Since its first meeting on June 14, 1983, the, Review Panel 

has carried out its responsibilities in a timely and efficient 

manner. The first major accomplishment was the approval of the 

remedial action plan'on August 31, 1984 as required by the Consent 

Decree. In further actions, the Review Panel has also accepted 

the proposed date of January 1, 1988, submitted by Olin as the 

"designated event" which signifies'completion of construction and 

implementation of the remedy. 

The remedial action approved by the Review Panel was a 

significant accomplishment. Project highlights include the 

isolation of 379 tons of DDT or approximately 93% of the total 

DDT-contaminated sediments in the Huntsville Spring Branch-Indian 
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/ 1. 

Creek System. (A total of 408.8 tons of DDT had been deposited 

in the project area). To accomplish the remedial action, over 

five miles of access roads, approximately one and one-quarter 

miles of new stream channel with a base width.of 60 feet, over 

one mile of diversion structures and almost two miles of diversion 

ditches were constructed. A total of 55.6 acres of isolated 

stream channel was covered and filled with five layers of material 

(geotextile fabric, crushed stone and soil) and revegetated. 

Overall, the remedial action involved 150,000 cubic yards of soil 

cut, 217,000 cubic yards of soil fill, and 190,000 cubic yards of 

rock fill. This activity required the transport of 28,000 truck 

loads of off-site fill to the remedial action construction site. 

In accomplishing the remedial action described above, all appli- 

cable requirements of Federal and State statutes were met. 

The Review Panel and the agencies rep.resented were involved 

in the following activities over the four and one-half year period: 

O 26 Formal Review Panel Meetings. 

O 30 Technical Committee Meetings. 

O Two Public Hearings. 

' One Major Environmental Impact Statement (EIS); 
Developed, Reviewed and Approved. 

' Two Comprehensive Permits 
Engineers, 

issued by the Corps of 
Nashville District, under Section 404 of 

the Clean Water Act. 

O Section 401(a)(l) Certification issued by the Alabama 
Department of Environmental Management. 
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0 TWO Section 26(a) Permits issued by the Tennessee n 
Valley Authority. 

O Two Refuge Use Permits issued by the U.S. Fish and 
Wildlife Service. 

' Six Major Decision Documents; Developed and Approved. 

O Numerous manyears of review of documents, field inspec- 
tions, and discussions by all members of the Review 
Panel and technical support groups. 

Olin Corporation has acknowledged expenditures of $30 million 

on the remedial action, environmental studies and monitoring 

activities. Other major activities, in addition to the con- 

struction previously described, include the following: 

25,000 Water analyses for DDT, TOC, etc. 

22,000 Fish analyses for DDT, lipids, etc. 

42,000 Sediment analyses for DDT and 
physical properties .-. ., 

7,000 Groundwater analyses for.DDT,-pH, e.tc . 

17,000 Fish uptake analyses for DDT, lipids, etc. 

2,000 Macroinvertebrate analyses for DDT. 

Major environmental studies involving fish collection, 

tagging and migration, time-of-travel studies, macroinvertebrate 

surveys, laboratory uptake and depuration studies, computer 

modeling, and quality assurance have also been conducted. Approx- 

imately 10,000 pages of reports, technical documents, plans, 

drawings, and correspondence have been submitted by Olin Corp- 

oration to the Review Panel. A summary of the activ-ities described 

above are attached as Appendix I. 
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THE FUTURE 

The Consent Decree (paragraph 26) requires that within 10 

years of completion of construction and implementation of the 

remedy, Olin shall attain the performance standard of 5 ppm DDT 

in fillets of performance standard fish in Reaches A, B, and C of 

the Huntsville Spring Branch-Indian Creek System. Review Panel 

Decision Document Number 6 outlines the long-term monitoring 

program for collection of data upon which the Review Panel will 

reach a decision on the attainment and continued attainment of 

the performance standard. The basic requirement is for Olin to 

attain the performance standard in all three species of fish in 

the specified areas by conclusion of the ten year period. Olin 

has proposed, and the Review Panel has accepted, January 1, 1988 
i 

as the "designated event" required under the Consent Decree to 

signify completion of construction and implementation of the 

remedy. Therefore, January 1, 1988 will be the beginning of the 

ten year period for attainment of the performance standard. 

The remedial action adopted by the Review Panel clearly 

represents best available technology for thi.c site. More than 

96 percent of the DDT-contaminated sediments in Upper Reach A 

(the most heavily contaminated area) have been isolated and buried. 

In Lower Reach A,more than 93 percent of the contaminated sediments 

were similarly isolated. The overall total percentage of: DDT- 

contaminated sediments isolated by the remedial action is 92.71 

percent, i.e., 379 tons out of a total of 408 tons in the System. 
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The accomplishments to date have been noteworthy. A key ,q~ 

ingredient of the successes of the Panel has been the use of 

indepth reviews and discussions and a balanced decision making 

process to meet the missions and objectives of the member agencies 

and the Olin Corporation. It is important that this commitment 

continue into the future. A sound data base and good science is 

critical to the decision-making process. The implementation of 

the U. S. v. Olin Corporation Consent Decree has been an out- 

standing accomplishment to date and the process is expected 

to continue. 

Future success of the Review Panel will be contingent on the 

following: 

1. A continued "spirit" of cooperation by all Review 
Panel members. Restoration of environmental quality - 
should -continue to take precedence over individual 
and agency conceptions. 

2. The Consent Decree and Decision Documents developed 
by the Review Panel provide sound guidance for the 
final decision on assessment of compliance with the 
performance standard. Procedures in these documents 
should be adhered to by the Panel. 

3. A reasonable approach, based on good science and 
Review Panel member agency evaluations, should be 
followed in assessing progress toward achievement of 
interim goals and final compliance. 

4. Cooperation and mutual trust, open communication and 
integrity of the Federal and State Review Panel 
members, the Town of Triana, and the Olin Corporation 
have been key factors in meeting present objectives 
and will continue to be important in future 
deliberations. 

5. The Technical Committee or a "Standing Committee'" 
appointed by the Chairman should'inspect the project 
area at least once a year and file a report of its 
findinas. 
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\ c SUMMARY 

Completion of remedial action, as defined in the Consent 

Decree , .has resulted in the isolation and cover of 379 tons (93%) 

.of the total DDT-contaminated sediments in the Huntsville Spring 

Branch-Indian Creek System. A total of approximately 30 tons 

of DDT remains in the system, widely dispersed and at low concen- 

trations. The development and implementation of a sound remedial 

action plan, project construction and a long-term monitoring 

program within the past four and one-half years is one of the most 

significant "Superfund" accomplishments to date, and a credit to 

the Federal , State and Local Governments and the Olin Corporation. 

Of greater importance, however, is the restoration of environmental 

quality to the Huntsville Spring Branch-Indian / Creek System, 
L 

Wheeler Reservoir, Alabama. 



APPE."IDIX I 

HUNTSVILLE ENVIRONMENTAL STUDY 
!--? 

FISH COLLECTING 6 YEARS - ,600O FISH 
FISH ABUNDANCE STUDIES - 1 YEAR 
FISH TAGGING AND MIGRATION STUDIES - 4 YEARS i= 
FISH AGE STUDY 

w MACROINVERTEBRATE SURVEY - 2 YEARS 
HYDROLOGICAL MONITORING OF HSB-IC - 5 YEARS 
WATER SAMPLING - 6 YEARS+ 
TIME-OF-TRAVEL STUDIES - if YEARS 
DYE TRACER STUDIES - 3 STUDIES 
WATER QUALITY MONITORING -TEMP. D.O., ETC. - 6 

YEARS 
SEDIMENT SAMPLING - 3 PHASES 
TRANSECT, NETWORK SURVEYED - 125 TRANSECTS 
3 FISH LABORATORY UPTAKE STUDIES - SEDIMENT, 

DIET, DEPURAT!ON 
5 CAGE FISH STUDIES (IN-STREAM) , -; 
LIVING STREAM STUDY (FISH UPTAKE) 
COMPUTER MODELLING - SEDIMENT TRANSPORT 
COMPUTER MODELLING - FISH UPTAKE 
GROUNDWATER SAMPLING 
WATERFOWL STUDY 
QUALITY ASSURANCE - PRIMARY, 2 SECONDARY AND 

REFEREELABS 
HSB VEGETATION SURVEY 
EXTENSIVE LITERATURE SEARCHES 
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NUMBER OF ANALYSIS 

MADE FOR HUNTSVILLE STUDY 

WATER 

FISH 

SEDIMENT 

FISH UPTAKE 

25,000* (DDT&)f HARDNESS, 

22,000 (DDT, LIPIDS, AGEING) 

42,000 (DDT .PHYSICAL 
PROPERTIES) 

17,000’ (DDT, LIPIDS) 

MACROINVERTEBRATE 2,000 (DDT) 

GROUNDWATER - 2,000 (DDT, pH, CONDUCTIVITY) 

110,000* 

* DOES NOT INCLUDE D.O., pH, TEMPERATURE, AND 
CONDUCTIVITY MEASUREMENTS. 



HUNTSVILLE 

REPORTS SUBMITTED TO REVIEW PANEL 

Huntsville Quarterly Assurance/Method Equivalency Report 
Huntsville Quarterly Report No. 1 
Huntsville Groundwater Report 
Huntsville Quarterly Report No. 2 
Huntsville Analytical Methods Manual 
Huntsville Quarterly Report No. 3 

. Huntsville Quarterly Report No. 4 
Huntsville Remedial Action Report 
Huntsville Quarterly Report No. 5 
Huntsville Quarterly Report No. 6 
HSB-IC Long-Term Data Acquisition Report 
Draft 404/26a Permit Application 
Huntsville Quarterly Report No. 7 
Huntsville Engineering Quarterly Report No. 1 
Huntsville Preliminary Engineering Drawings 
Second Draft 404/26a Permit Application 
A Cultural Resource Survey for the Huntsville 

August 1, 1983 
September 1, 1983 
November 17, 1983 
December 1, 1983 
February 22, 1984 
March 1, 1985 
June 1, 1984 
June 1, 1984 
September 1, 1984 
December 1, 1984 
February 1, 1985 
February 5, 1985 
March 1, 1985 
March 1, 1985 
April 1, 1985 
April 19, I985 

Final Engineering Drawings and Design Specifications 

Remedial Action Plan 

404/26a Permit Application 

Huntsville Quarterly Report No. 8 

Environmental Analysis for the Huntsville 

Huntsville Engineering Quarterly Report No. 2 

Remedial Action Plan 

July 1, 1985 

May 13, 1985 

July 1, 1985 /1. 

June 1, 1985 
June 1, 1985 

Field .and Laboratory Investigations of the 
Huntsville Spring Branch-Indian Creek System 

Report on DDT in HSBM 4.0 to 2.4 (Lower Reach A) 
HSB-IC Post Remedial Action Interim Goals 
Huntsville Quarterly Report No. 9 
Huntsville Engineering Quarterly Report No. 3 
Huntsville Groundwater Monitoring Program 
Springs Report 
Huntsville Quarterly Report No. 10 
Huntsville Engineering Quarterly Report No. 4 
Huntsville Remedial Action Plan Policy and 

, 

Procedures ManuaI 
Cultural Resources Survey Report (Oxbow Alternative) 
Assessment of Revegetation Needs for the Olin 

Corporation Huntsville Remedial Action Plan 
Fiil Engineering Drawings (Oxbow Alternative) 
Huntsville Quarterly Report No. 1 
Huntsville Engineering Quarterly Report NO. 5 
HSB-IC Long-Term Data Acquisition Report 
HSB-IC Substitute Fish Species Report 
HSB-IC DDT in Fish and Water Baseline Report 
Huntsville Engineering Quarterly Report No. 6 
404/26a Permit Modification 
Catastrophic Subsidence Action Plan 

July 1, 1985 

July 1, 1985 
August I, 1985 
August 1, 1985 
September 1, 1985 
September 1, 1985 
November 20, 1985 
November 27, 1985 
December 1, 1985 
December 1, 1985 

January 6, 1986 
January 7, 1986 

January 15, 1986 
January 15, 1986 
March 1, 1986 
March 1, 1986 
March 1, 1986 
March 1, 1986. 
March 1, 1986 
June 1, 1986 
June 29, 1986 
July 30, 1986 

!- 



REPORTS SUBMIT-TED TO REVIEW PANEL, HUNTSVILLE 

\ 
Draft 404/26a Permit Application 

(Lower Reach A) 
Huntsville Quarterly Report No. 12 (Semiannual No. 1) 
Huntsville Engineering Quarterly Report No. 7 
Report on DDT in Reach B and Reach C of the 

Huntsville Spring Branch-Indian Creek System 
404/26a Permit Application 
Environmental Analysis for Huntsville Remedial 

Action Plan (Lower Reach A) 
. Preliminary Engineering Drawings (Lower Reach A) 

Technical Specifications for the Huntsville 
Remedial Action Plan (Lower Reach A) 

Cultural Resource Assessment 
Endangered Species Monitoring Report 
Revised 404/26a Permit Application 
Huntsville Engineering Quarterly Report No. 8 
HSB-IC Long-Term Monitoring Program (DRAFT) 
Evaluation of Substitute Fish for Largemouth Bass 
Huntsville Semiannual Report No. 2 
Huntsville Engineering Quarterly Report No. 9 
HSB-IC Long-Term Monitoring Program (DRAFT) 
HSB-IC Long-Term Monitoring Program 
Huntsville Semiannual Report No. 3 
Huntsville Engineering Quarterly Report No. 10 

. 

2 

i 
August 18, 1986 

September 1.1986 
September 1, 1986 

September 1, 1986 
September IS, 1986 

September 15, 1986 
October 1, 1986 

October 1, 1986 
October 15, 1986 
October 20, 1986 
October 27, 1986 
December 1, 1986 
February 1, 1987 
February 6, 1987 
March 1, 1987 
March 1, 1987 
May 5, 1987 
August 14, 1987 
September 1, 1987 
September 1, 1987 



HUNTSVILLE REMEDIAL ACTION PROJECT 

PROJECT HIGHLIGHTS 

. 

DDT ISOLATED 

l Isolated 308 out of 317.9 tons of DDT in Upper Reach A (96.89%). 

m Isolated 71 out of 75.6 tons of DDT in Lower Reach A (93.92%). 

m 92.71% of DDT in HSB-IC system isolated (379 out of 408.8 tons). 

PROJECT FEATURES 

Access Roads: 5 miles of access roads constructed with crushed stone and geotextile 
fabric. 

New River Channels: 6490 feet (1.23 mile) of new channels constructed with a base 
width of 60 feet. 

Diversion Structures: 7 diversion structures of crushed rock constructed. Total 
length was 5441 feet. Individual lengths ranged from 130 feet to 2600 feet plus a 
1250 foot diversion levee was constructed. f-x 

Diversion Ditches: I.8 miles of diversion ditches ‘constructed. Most of the ditches 
were “beaver-proofed” with drainage tile. 

Channel Fill Areas - 55.6 acres filled and covered with five layers of soils, stone and 
geotextile fabric plus vegetation. 

Channel Excavation - Sediment removed from 3170 feet of HSB channel. 

Overall: 150,000 cubic yards of soil cut 
217,000 cubic yards of soil fill 
190,000 cubic yards of rock fill 
Required 28,000 truckloads of off-site fill 

OTHER FACTS 

l HSB water quality protected during construction. 

B Endangered species protected. 

B Archaeological resources protected. 

m Minimized impact on operations of TVA, RSA, Wheeler Refuge. 



HUNTSVILLE 

rcllr. % DOT ISOLATED 

REACH A 393.5 TONS 

UPPER REACH A 

308 TONS ISOLATED 
317.9 TONS 

308/31?.9 

LOWER REACH A 

?l TONS ISOLATED 

i. REACH B 
J 

REACH C 

HSB-IC 

7li75.6 

8.2 TONS. 

7.1 TONS 

408.8 TONS 

= 96.89% 

75.6 TONS 

% ISOLATED 3f9j408.8 = 92.71% 
t ii 
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HUNTSVILLE REMEDIAL 
PROJECT HIGHLIGHTS 

ACI-ION PROJECT 
2 

8 581 days of construction work without lost time accident. 

DOCUMENTAT’ION 

8 10,000 pages of reports, technical documents, plans, drawings, and correspondence 
submitted to Review Panel. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

*r &! 
44 P#lc REGION IV 

341 COURTLAND STREET 

NW 1 9 1987 
ATLANTA. GEORGIA 30365 

Ms. Anne L. Asbell 
Associate Regional Counsel 
U.S. Environmental Protection Agency 
345 Courtland Street NE' 
Atlanta, Georgia 30365 

RE: Review Panel, U.S. v. Olin Corporation Consent Decree 

Dear Ms. Asbell: 

I have designated you to succeed Howard D. Zeller as Chairperson 
of the Review Panel, which was established by the Consent Decree 
entered on May 31, 1983 by the United States District Court for 
the Northern District of Alabama. The Review Panel, consisting 
of members of the United States Environmental Protection Agency, 
Tennessee Valley Authority, United States Fish and Wildlife 
Service, the Department of the Army, State of Alabama and 
non-voting participants from the Town of Triana, Alabama and 
the Olin Corporation, 
implementing the 

has demonstrated significant progress in 
Consent Decree during the past four and 

one-half years, Construction -of the.remedial action project has 
been completed and the long-term monitoring program will begin 
in January 1988. 

The future activities of the.Review Panel include the important 
task of assessment of compliance with the Consent Decree in 
meeting the 5 ppm performance 
designated by the Decree. 

standard in the fish species 
The long-term monitoring program for 

this task is outlined in Decision Document Number 6. 

Your duties as Chairperson will begin on January 1, 1988. Your 
past service as Legal Counsel to the Review Panel has been 
exemplary. I am confident the same high standards of 
performance will be met in the future as the Review Panel 
continues the implementation and compliance with the' 
requirements of the Consent Decree. 

You have my continuing support in this important endeavor. 

Sincerely, 

&c. gjy$&z- 
Lee A. DeHihns, III 
Acting Regionai Administrator 

cc: Review Panel Members 



APPENDIX L 

REPORTS OF INSPECTION COMMITTEE 

June 13, 1989, Inspection 

June 13, 1990, Inspection 
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TENNESSEE VALLEY AUTHORITY 

2s 270C Haney Building 
311 Broad Street 

Chattanooga, Tennessee 37402-2801 

June 11, 1990 

e L. Asbell 

Environmental Protection Agency 
Office of Regional Council 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Ms. Asbell: " 

REVIEW PANEL INSPECTION COMMITTEE REPORT OF JUNE 13, 1989 INSPECTIOR 

The Review Panel Inspection Committee was originally established by Hr. 
Howard Zeller, former Chairperson of the Review Panel, on July 22, 1987, 

- . to conduct a final inspection of the Remedial Action on behalf of the 
Review Panel and to certify completion of construction in accordance with 
the plans approved by the Review Panel. That inspection was conducted 
August 27, 1987, and certification of completion of construction was 
issued by'letter report to Hr. Howard Zeller dated September 14, 1987. 
At the December 3, 1987, Review Panel meeting you as the Review Panel 
Chairperson Designee effective January 1, 1988, authorized continuation 
of the Inspection Conunittee to conduct periodic technical inspections of 
the Remedial Action on behalf of the Review Panel. 

The Inspection Connnittee conducted an inspection of the Remedial Action 
in the Huntsville Spring Branch-Indian Creek system on June 13, 1989. 

All Review Panel agencies and Olin were represented at the inspection 
conducted June 13, 1989, as identified below: 

Bruce A. Brye TVA 
Chairman, Review Panel Inspection Cormnittee 

Donald B. Schultz F&WS 
Arthur G. Linton EPA 
John T. Hughes ADEn 
Morris W. (Bill> S chroder RSA 
William L. James COE 
Keith D. Roberts OLIN 

An Equal Opportunity Employer 
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This inspection was conducted concurrently by the Inspection Committee, 
the Review Panel Technical Committee, and the Review Panel. At the June 
14, 1989, Review Panel meeting I, as Chairman of the Inspection 
Committee, recommended to the Review Panel that the June 13 inspection be 
considered the official Inspection Committee inspection for 1989. Dr 
Donald Schultz, F&WS, requested that the Review Panel's acceptance of 
this recommendation be conditioned upon receipt of concurrence from the 
representatives of the Wheeler Rational Wildlife Refuge (WRWR), who were 
unable to be present at the June 13 inspection. The Review Panel 
accepted the recoxmaendation subject to this condition. 

The June 13 inspection focused on two principal areas, the structural 
integrity of the Remedial Action and the redress activities, including 
vegetative cover as identified in the Inspection Committee's 
September 14, 1987, certification of completion of construction report. 
These areas are discussed in the following paragraphs. 

Structural Tntenrity 

No conditions observed during the inspection would raise any 
question concerning structural integrity within the area of this 
Remedial Action. However, there was some evidence of buildup of a 
sediment bar within the channel of Huntsville Spring Branch at the 
first bend of the Salient Cut at the upstream end of the Remedial 
Action area (approximately HSBH 5.5). This condition did not 
present a problem at that time, but continued growth of this bar, 
especially if heavy vegetation should become established on it, 
could in the future become a potential significant channel 
obstruction to the flow of Huntsville Spring Branch at the point 
where the channel was diverted around the Remedial Action area. 
This condition warrants continued observation to determine if 
channel maintenance may be appropriate at some time in the future. 

In addition, development of sediment bars was noted in the "4.0 
embayment" through which Huntsville Spring Branch was rerouted as 
part of the Remedial Action. This condition would be expected, 
because this embayment is within the normal fluctuation zone of 
Wheeler Reservoir and now serves as the initial zone of 
sedimentation for Huntsville Spring Branch. Therefore it replaces 
the sedimentation zone'that occurred before implementation of the 
Remedial Action. 

Once sedimentation within and along the edges of this embayment area 
reaches equilibrium and vegetation becomes established on the bars, 
it is expected that the silt load being carried by Huntsville Spring 
Branch will be transported through the embayment and lower Reach A 
and deposited into Reach B. This would represent reestablishment of 
the natural sediment transport and deposition conditions that were 
occurring within the Huntsville Spring Branch system before the 
Remedial Action. Reestablishment of these conditions would enhance 
the future isolation of those DDT-contaminated sediments in 

, 

b 

i 
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Reach 8. Thus, the occurrence of the bars within the "4.0 
embayment" should not be considered as an item of concern with 
respect to the continued integrity of the Remedial Action. 

Site Redress Including Vegetative Cover. 

At the time of the August 27, 1987, inspection following completion 
of construction, Olin had not released its contractor or begun 
demobilizing activities because the Review Panel had not yet 
accepted the project as complete. In addition, the vegetative cover 
on fill areas 2 and 3 had not become fully established, primarily 
because of extended drought. The Review Panel did certify that 
construction of the Remedial Action per se had been completed and 
did accept the project as complete, subject to Olin's commitments to 
complete project demobilization and final site redress and to 
continue efforts to establish vegetative cover on fill areas 2 and 3 
and the site redress areas. 

At the time of the June 13, 1989, inspection, it was determined that 
Olin had fulfilled its commitments relating to project 
demobilization and site redress and the establishment of appropriate 
vegetative cover on all areas of the project. 

Specific Recommendation 

Subsequent to the June 13, 1989, inspection, representatives of WNWR 
conducted a separate inspection of the Remedial Action site. 
Attached is a copy of WNWR's September 12, 1989, letter to the 
Chairperson of the Review Panel, documenting their,inspection. WNWR 
concurred with most of the inspection committee's June 13 
observations. WWR raised and deferred to the Inspection Committee 
a policy question relating to the establishment of woody growth 
along the edges of the new channel cuts. 

The Inspection Committee considers the establishment of an opinion 
or position on this policy question to be beyond the scope of it's 
responsibility. The committee is aware that the type of vegetative 
cover to be maintained within the Remedial Action area has been a 
topic of discussion by both the Review Panel and the regulatory 
agencies. The Inspection Committee recommends the Review Panel and 
the regulatory agencies review this question, establish an 
appropriate policy, and communicate this policy to the Inspection 
Committee for guidance in future inspections. 



-4- 

With the concurrence of the other members of the Review Panel Inspection 
Committee, I hereby certify that this letter report, although dated 
June 6, 1990, reflects the results of the June 13, 1989, inspection of 
the Remedial Action site as supplemented by the results of the WRWR 
staff's subsequent inspection documented in their September 12, 1989, 
letter. In essence, 
condition. 

the Committee found the site to be in excellent 
However, the Committee does seek the guidance of the Review 

Panel and the regulatory agencies with respect to the policy question 
raised in the report concerning vegetative cover. 

Attachment: Attachment: 
cc (Attachment): cc (Attachment): 

Review Panel Review Panel 
Review Panel Inspection Committee 

-Zf& . . . 
Chairman, Review Panel 
Inspection Committee 

Prepared by Bruce A. Brye and concurred with by the Review Panel 
Inspection Committee members 

001615 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Wheeler National Wildlife Refuge 
R.R. 4, Box 250 

Decatur, Alabama 35603 

September 12, 1989 

Review Panel 

345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

Dear Ms. Asbell: 

Don Schultz, of our Division of Technical Services, informed us 
that he did not want to speak for this office when the review 
committee inspected the Olin DDT Remedial Site this summer. 
Richard Bays and I recently inspected the area and found the 
grass vegetation to have satisfactorily covered all "fill-areas". 

We did have a question as to what will eventually happen along 
the new cut channel where woody growth has already become 
established. We probably need to make an early decision as to 
whether this will be allowed to revert to trees, or should it be 
kept brushed back for maintenance reasons. We do not have any 
strong feelings either way, but was wondering what the 
committee's feeling was. 

Overall, the project looked good and we saw no problem spots. We 
were delayed in making a proper inspection because waters from an 
overly full reservoir had backed up over much of the area. 

If we can be of further help, please let us know. 

Sincerely, 

H. T. Stone 
Refuge Manager 

cc: Don Schultz 

I  



TENNESSEE VALLEY AUTHORITY 

2S 270C Haney Building 
311 Broad Street 

Chattanooga, Tennessee 37402-2801 

June 22, 1990 

Environmental Protection Agency 
Office of Regional Council 
345 Courtland Street, NE 
Atlanta, Georgia 30365 

Dear Ms. Asbell: 

REVIEW PANEL INSPECTION COMMITTEE REPORT OF JUNE 13, 1990, INSPECTION 

The Review Panel Inspection Committee conducte,d an inspection of the 
Remedial Action in the Huntsville Spring BranchTIndian Creek system on 
June 13, 1990. 

All Review Panel agencies and Olin were represented at the inspection as 
identified below: 

Bruce A. Brye TVA 
Chairman, Review Panel Inspection Committee 

Harry T. Stone FGWS 
Arthur G. Linton EPA 
E. John Williford ADEM 

(representing John T. Hughes) 
Morris W. (Bill) Schroder RSA 
William L. James COE 
Keith D. Roberts OLIR 

The June 13, 1990, inspection consisted of both an aerial helicopter 
overflight, arranged through the courtesy of Col. Butler, RSA, and a 
ground tour of the Remedial Action site. The inspection was conducted 
concurrently by the Xnspection Committee, the Review Panel Technical 
Committee, and the Review Panel. At the June 14, 1990, Review Pane1 
meeting I, as Chairman of the Inspection Committee, recommended that the 
June 13 inspection be considered the official Inspection Committee 
inspection for 1990. The Review Panel accepted the recommendation. i 

An Equal Opportunity Employer 

6 
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Also, at the June 14, 1990, Review Panel meeting E. John Williford, ADEX, 
(representing James W. Warr, ADEB at the Review Panel meeting) concurred 
that his participation in the June 13 inspection constituted ADEM 
participation in the inspection in lieu of John T. Hughes, ADEM, who was 
unable to attend. 

The June 13, 1990, inspection focused on two principal areas, the 
structural integrity of the Remedial Action and the status of the 
vegetative cover, including the rooted vegetation along the banks of the 
relocated stream channels as identified in the Inspection Committee's 
report of the 1989 inspection. The inspection did result in the 
reporting of one General Observation for informational purposes. These 
areas are discussed in the following paragraphs. 

Structural Integrity 

No conditions observed during the inspection would raise any 
question concerning the structural integrity of the Remedial 
Action. Somewhat elevated streamflows and turbid water conditions 
in conjunction with the summer pool elevation of Wheeler Reservoir 
were occurring at the time of the inspection. Thus, the status of 
the sediment bar within the channel of Huntsville Spring Branch at 
the first bend of the Salient Cut at the upstream end of the 
Remedial Action area (approximately HSBM 5.51, as identified in the 
1989 inspection report, could not be determined. This sediment bar 
did not appear to be presenting a problem at that time. However, 1Y 
the continued growth of the bar, especially if heavy vegetation 
should become established on it, could in the future become a 
potential significant channel obstruction to the flow of Huntsville 
Spring Branch.at the point where the channel was diverted around the 
Remedial Action area. This condition warrants continued observation 
to determine if channel maintenance may be appropriate at some time 
in the future. 

A considerable amount of ponded water was observed at several 
locations in the Remedial Action area. These conditions are related 
primarily to the saturated surface conditions resulting from the 
higher than normal rainfall conditions and the associated frequent 
flooding conditions experienced during the past months and to the 
occurrence of increased beaver activity in the drainageways of the 
area. No portions of the filled channel were subjected to ponded 
water at the time of the inspection. These conditions will continue 
to be'monitored in future inspections to ensure that any potentially 
associated impacts to the structural integrity of the Remedial 
Action are detected as soon as possible. 

Vegetative Cover. 

At the time of the June 13, 1990, inspection, it was determined that 
appropriate vegetative cover is being maintained in all areas of the 
project. 
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Prior to the June 13, 1990, inspection, the issue related to the 
occurrence of woody vegetation along the edges of the riprapped new 
channel cuts, as identified in the Inspection Committee's 1989 
inspection report, was discussed with the Review Panel Technical 
Committee and the technical representatives of the regulatory 
agencies. Both the Technical Committee and the regulatory agency 
representatives concluded that the riprap along the new channel 
banks was basically armoring to protect the banks from erosion and 
was not an integral part of the protection of the Remedial Action 
filled channel. In addition, both the Technical Committee and the 
regulatory agencies expressed the opinion that the occurrence of 
woody vegetation along the cut channel banks had environmental 
advantages that would contribute to the restoration of natural 
conditions along and within the relocated channels. The general 
policy of the regulatory agencies is to encourage the occurrence of 
such growths along stream channel cuts where the vegetation would 
not be detrimental to the structural integrity of the specific 
structure. 

The Technical Committee reported these views to the Review Panel at 
the June 14, 1990, meeting. The Technical Committee recommended 
that any decisions relating to the control of such growths be 
deferred at this time to the regulatory agencies for the 
implementation of any action deemed appropriate in accordance with 
their standard practices and policies. 
with this recommendation. 

The Review Panel concurred 
Based on this action, the Inspection 

Committee in subsequent inspections will continue to observe the 
status of the vegetation along the channel cuts and will report-the 
observations to the Review Panel for information. 

General Observation 

During the 1990 inspection, the Inspection Committee did observe 
large amounts of trash, litter, and other debris in the Remedial 
Action area. This material, which primarily originates within the 
City of Huntsville, is the result of stormwater runoff from the 
portion of the Huntsville Spring Branch drainage located upstream 
from the Remedial Action area. Although regulation of this 
condition is outside the scope of the Review Panel's 
responsibilities, it is noted as a matter of record because it does 
detract from the aesthetics of the Remedial Action site. 

With the concurrence of the other members of the Review Panel Inspection 
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la, b Committee, I hereby certify that this letter report, although dated 

June 22, 1990, reflects the results of the June 13, 1990, inspection of 
the Remedial Action site. In essence, the Committee found the site to be 
in excellent condition with respect to those matters for which the Review 
Panel has responsibility. 

Sincerely, 

#/$gi.-LA/ 
ruce A. Brye, P.E. 

Chairman, Review Panel 
Inspection Committee 

cc: Review Panel- 
Review Panel Inspection Committee 

Prepared by Bruce A. Brye and concurred with by the Review Panel 
Inspection Committee members 

00401 



APPENDIX M 

REGULATORY AGENCY INSPECTION SUMMARIES 

U.S. Army Corps of Engineers, Nashville District 
Redstone Arsenal 

! U.S. Tennessee Valley-Authority 
U.S. Fish and Wildlife .SeSvices. / 

z-+ Alabama Department of Environmental 'Management 



Regulatory Branch 

DEPARTMENT OF THE ARMY 
NASHVILlA DISTRICT. CORFS OF ENGINCERS 

c. 0. BOX 1070 

NASHVILLE. TENNESSEE 37202-1070 

June 27, 1990 

SUBJECT: Inspections of the Olin Remedial Action Project 

Protection Agency 
Office of Regional Counsel 
345 Courtland Street 
Atlanta, Georgia 30365 

Dear Hs. Asbell: 

This is in regard to the Nashville District Corps of Engineers' 
inspections of the Olin Remedial Action Project. 

Since July 1, 1986, we have conducted numerous inspections of 
the Olin project to determine compliance with the terms and 
conditions of the Department of the Army permits. The majority of 
these inspections consisted of driving through the project site with 
Olin personnel and stopping at various locations to observe the 
status of the work. Since completion of construction, our primary 
areas of interest have been the-status.of vegetation on the fill 
areas and the stability of the channels. Vegetation has been 
adequately established on the fill areas and no items of significant 
concern have been noted during our inspections. 
the June 1990 Review Panel meeting, 

As discussed during 
the presence of vegetation in 

the riprap does not appear to us to be a concern at this time. 
Likewise, the formation of sediment bars on the inside of the bends 
in the oxbow cut is not a concern unless a substantial amount of 
vegetation begins to grow on the bars and impede flow. Both of 
these situations will be monitored during future inspections. 
Overall, we have been pleased with both the construction and 
post-construction phases of the project. 

If you have any questions or comments concerning these 
inspections. please let me know. You can contact me at the above 
address or telephone (615) 736-5181. 

Sincerely, 

William L. James 
Chief, Western Regulatory Section 
Operations and Readiness Division 



DEPARTMENT Of TNE ARMY 
UNntD STATES ARMY YlSSlLf COYUANO 

RSDSTONL ANSINU AUMMA =-SO0 

JUN 2 9 yggg 

Directorate of 
Engineering and Housing 

is 
ff 3 

1Is. s ell 
Revi el Chairman 
Ass0 Regional Counsel 
Environmental Protection Agency 
Office of Regional Counsel 
345 Courtland Street, Northeast 
Atlanta, Georgia 30365 

The Olin Corporation has complied with the require 
ments of the Department of the Army License with Redstone 
Arsenal No. DACA 01-3-86-144, December 1, l.985. It 
should be noted that this license expires on November 30,- 
1990. The Olin Corporation should coordinate with the 
Redstone Arsenal Land Manage r as soon as possible to extend 
this license for continued use of Amy property for their ,,.. 
trailer/laboratory at Building 8038, and access to the 
installation for the next 5 years. 

Inspections of the project site by Mr. Schroder, U.S. 
Army Missile Command Environmental affice, and member of 
the Technical Inspe’ction Committee, indicate that Olin has 
complied with all aspects of the construction project 
requirements. 

!-=!-=b 

tietry C. Butler 
Colonel, U.S. Army 
Commander, Redstone Arsenal 

Support Activity 

Copy Furnished: 
Mr. Bruce A. Brye, PE 

AN EOUAL OPPORTUNI~ EMPLOYER 



TENNESSEE VALLEY AUTHORITY 
Norrts. ttNNCS*Ct 37822 

JUN 26 1990 
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Ms. I.. AsbelL 
Rev' 
As 7 

Y Panel Chairpesson 
ociate Regional Counrel 

Envitomental Psotection Mency 
Office of Regional Counsel 
345 Courtland Street, r?Jg 
Atlanta, Georgia 30365 

Dear Ms. Asbell: 

This is in response to Bruce A. Brye's June 11 
aumnarizin~ TVA's inspection activities during 

request for a statement 
the report period. 

TVA representatives have inspected the project site and have determined 
that the project has been completed in accordance with the plans TVA 
approved WPrch 31, july 15, and November 28, 1986. 

Please let us know if ua may be of further assistance. 

Departnent 
Land Resources 

An Equal Opportunity Employer 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Wheeler National Wildlife Refuge 
R.R.4, Box250 

Decatur, Alabama 35603 

Ms. 
Chai 

June 15, 1990 

Protection Agency 
Regional Counsel 

Street, N.E. 
Atlanta, Georgia 30365 

Dear Ms. Asbell: 

On June 13, 1990, Refuge Forester Bays and myself inspected the Olin DDT 
Remedial Site. We found everything to be in satisfactory condition 
with no problem noted. 

Skmxely, 

H. T. Stone 
Refuge Manager 



Leigh Pegues. Directof 

1751 Cong. W. L. 
Dtckmron Drtve 
Montgomery. AL 

36130 

205,271-7700 

Field Offices: 

Unit 606, Building 6 

225 Oxmoor Circle 
Birmingham. AL 

35209 
2051942-6166 

P.0. Box 953 
Decatur, AL 

35602 
205i353-1713 

04 Perimeter Road 

ilc. AL 
5 

205 1479-2336 

ALABAMA 
DEPARTMENT OF .ENVIRONMENTAL MANAGEMENT 

Guy Hunt 
Governor 

Associate Renional Counsel 
Environmental Protection Anencv 
Office of Renfonal Council 
345 Court land Street, NE 
Atlanta, Ceornla 30369 

Dear !Q. Asbell: 

The Alabama Deoartwnt of Environmental Mananement issued two 
letters of vater quali tv certification, includinp conditioas, to. 
Olin Corooration which were i~OrDOrated as a part of the 
Nashville District CorDs of Ennfneers 404 oemit. The first 
letter of certification was issued on Mary 25, 1986, for Uooef 
Reach A and the second letter was issued on November 12, 1986, for 
Lower Reach A. Based uoon materials submitted and Deoartutental 
on-site insctections, Olin met the conditions of State 
certiffcation. 

On-site insoections that have been coaducted since oroiect 
comoletion have not revealed anv DtOblwS with the structural 
intenritv of the remedial action. 

Si ncerelv, 

&$ktCLd* 
E. John Willfford, Chief 
Field Operations Division 

EJw/mo t 
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